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EXBCUTIVE SUMMARY

The Department of Defense (DOD) has developed a program to identify

and evaluate past hazardous material disposal sites on DOD property, to

control the migration of hazardous contaminants, and to control hazards

to health or welfare that may res'lt from these past disposal opera-

tions. This program is called the Installation Restoration Program

(IRP). The IRP has four phases consisting of Phase I, Installation

Assessment/Records Search; Phase II, Confirmation/Quantification; Phase

III, Technology Base Development; and Phase IV, Operations/Remedial Ac-

tions. Engineering-Science (ES) was retained by the United States Air

Force to conduct the Phase I, Initial Assessment/Records Search for

Dyess Air Force Base (AFB) under Contract No. F08637 84 C0070.

INSTALLATION DESCRIPTION

Dyess AFB is located in the City of Abilene and Taylor County,

Texas. The main base has an area of 5,216 acres. Six nearby communi-

cations and navigational aid annexes exist including a receiver, trans-

mitter, two middle markers and two ceilometers.

The current installation site was Tye Army Airfield during World

War II and then abandoned until 1952 when Dyess AFB was approved for

construction as a Strategic Air Command (SAC) base. The base became

active under SAC in 1955-1956. From 1961 to the present, troop carrier

activities have also existed at the base, first under the Tactical Air

Command (TAC) and later under the Military Airlift Command (MAC).

Numerous large multi-engined aircraft bombers, tankers, troop/cargo

carriers have been stationed at the base since it began operations.

I
I
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ENVIRONMENTAL SETTING

The environmental setting data reviewed for this investigation

identified the following points relevant to Dyess AFB:

o The mean annual precipitation is 25.3 inches and net annual

precipitation is calculated to be minus 43 inches.

o Localized flooding may occur on the base in the areas adjacent

to the North Diversion Ditch and Little Elm Creek (South Diver-

sion Ditch).

o Wetlands (North and South Diversion Ditches) have been identi-

fied on the installation.

o Base upland surface soils are predominantly clayey and possess

low permabilities. They are underlain by more permeable sand

and gravel. Soils present in the channels of base streams are

silty sands and are somewhat more permeable. Extensive sand

and gravel zones probably underlie the stream channel materi-

als.

o Two aquifers of minor importance probably exist on base. A

shallow aquifer, present at or near land surface, is composed

of a basal sand and gravel in upland clayey sediments and a

sand and gravel zone is likely present in the lower extent of

stream channel alluvium. A bedrock aquifer also underlies the

base.

o Shallow aquifer ground water was encountered at the base hos-

pital at a depth of some sixteen feet below land surface. The

depth to water in the deep (rock) aquifer is unknown.

o The shallow aquifer (and probably the deep aquifer) receive

recharge from precipitation or infiltration through streambeds

within the base boundaries.

o All of the water-bearing zones identified on base probably

communicate hydraulically to some degree. During periods when

area water levels are highest, the shallow aquifer likely

discharges (provides base flow) to local streams.

o The shallow aquifer identified on base has been reported to be

a source of water supplies to two consuners located one mile

downstream (down gradient) from Dyess AFB.

-2-
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o The vast majority of study area consumers, both institutional

$ and individual, obtain potable water supplies from the City of

Abilene municipal system. The Abilene system obtains its water

supplies from several lakes and reservoirs. Lake Fort Phantom

Hill, located ten miles northeast of the base, is; the princi-

pal source of supply. The reservoir potentially receives some

base drainage via Little Elm Creek and Elm Creek.

o Historic water quality data indicates that base surface water

conforms to the standard required for the designated use

classifications of local streams.

o Little Elm Creek and its unnamed tributaries on base are ephem-

eral streams; they contain moving water only when sufficient

runoff is available to support flow.

o The Peregrine Falcon, a rare and endangered animal species, has

beeai reported to be a periodic transient at the base.

METHODOLOGY

Dxring the course of this project, interviews were conducted with

installation personnel (past and present) familiar with past waste

disposal practices; file searches were performed for past hazardous

waste activities; interviews were held with local, state and federal

agencies; and field surveys were conducted at suspected past hazardous

waste activity sites. Nine sites (Figure 1) were initially identified

as potentially containing hazardous contaminants and having the poten-

tial for contaminant migration resulting from past activities. These

sites have been assessed using a Hazard Assessment Rating Methodology

(HARM) which takes into account factors such as site characteristics,

waste characteristics, potential for contaminant migration and waste

management practices. The details of the rating procedure are presented

in Appendix G and the results of the assessment are given in Table 1.

The rating system is designed to indicate the relative need for follow-

up investigation.

FINDINGS AND CONCLUSIONS

The following conclusions have been developed based on the results

of the project team field inspection, reviews of base records and files,

interviews with base personnel, and evaluations using the HARM system.

-3-



FIGURE I

DYESS AFB

SITES OF POTENTIAL CONTAMINATION

SOUTH GOL AoREA ° "°

DIVERSION/ CO° °E / 1 FIRE PROTECTION
DITCH T°W"N TRAINING AREA NO. 2

(1 955-Present)ent)

NORTH TANK (RR Tank Car)
DIVERSION/ %

DITCH 'CIE

(1 955-Present)

EVAPORATION PIT
(1950's/1960's-

late 1970's)

POL SLUDGE m
~ 1 zzjDISPOSAL AREA NO. 29

(1967-1978)

, .. -- (1955-1972)

POL SLUDGE N ,_______.-
DISPOSAL AREA NO. 1

(1958-1967)

FIRE PROTECTION
TRAINING AREA NO. 1

(1956-1967)

SOURCE: INSTALLATION DOCUMENTS
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TABLE 1

SITES EVALUATED USING THE4 HAZARD ASSESSMENT RATING METHODOLOGY

AT DYESS AFB

HARM
Rank Site Operation Period Score

1 Evaporation Pit/Waste 1950's/1960's - 62
Storage Tank late 1970's

2 North Diversion Ditch 1955 - Present 54

3 Fire Protection Training 1967 - Present 52
Area No. 2

4 Fire Protection Training 1956 - 1967 50
Area No. 1

* 5 (2)
Landfill/POL Sludge Disposal 1955 - 1972(3) 48

Area No. 2 1967 - 1978

6 South Diversion Ditch 1955 - Present 47

7 POL Sludge Disposal Area No. 1 1958 - 1967 46

(1) This ranking was performed according to the Hazard Assessment
Rating Methodology (HARM) described in Appendix G. Individual
rating forms are in Appendix H.

(2) Landfill
(3) POL Sludge Disposal Area
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The areas found to have sufficient potential to create environ-

mental contamination are as follows:

o Evaporation Pit/Waste Storage Tank

o North Diversion Ditch

o Fire Protection Training Area No. 2

o Fire Protection Training Area No. I

o Landfill/POL Sludge Disposal Area No. 2

The areas judged to have minimal potential to create environmental

contamination are as follows:

o South Diversion Ditch

o POL Sludge Disposal Area No. 1

RECOMMENDATIONS

A program for proceeding with Phase II and other IRP activities at

Dyess AFB is presented in Section 6. The recommended actions include a

soil boring, monitoring well, sampling and analysis program to determine

if contamination exists. This program may be expanded to define the ex-

tent and type of contamination if the initial step reveals contamina-

tion. The Phase II recommendations are summarized in Table 2.

-6-
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TABLE 2
RECOMMENDED MONITORING PROGRAM FOR PHASE II IRP

AT DYESS AFB

I
Site (Rating Score) Recommended Monitoring Programg

Evaporation Pit/Waste Storage Obtain one test boring at the site.I Tank (62) and Perform a geophysical survey using
Landfill/POL Sludge Disposal electromagnetic conductivity techniques
Area No 2 (48) to define the limits of the evaporation4pit. Conduct a magnetometer survey of

the evaporation pit site to identify
areas where drums are buried. Perform
a site specific hydrogeological study
of the evaporation pit-landfill area.
Locate and install 2 upgradient (back-
ground) wells and 12 to 14 wells
downgradient of the evaporation pit-
landfill area. Construct the wells
with Schedule 40 PVC and screen them at
least 10 ft. into the upper aquifer.

Allow the screen to extend above the
water table to collect any floating
materials. Obtain four downstream
samples (at surface and 4.0 ft. deep)
in the South Diversion Ditch at approx-
imately 1,000 ft intervals starting
from the evaporation pit area. Fill
and compact sample holes with clay.

Sample and analyze the ground water and
sediment samples for the parameters in
Table 6.2.

-
I
!
I
I
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TABLE 2

(Continued)
RECOMMENDED MONITORING PROGRAM FOR PRASE II IRP

AT DYESS AFB

Site (Rating Score) Recommended Monitoring Program

North Diversion Ditch (54) Obtain about six sediment samples at
the surface and 4.0 ft. deep from the

North Diversion Ditch. Take four
samples at approximately 1,000 ft.
intervals near the flightline dis-
charges and the remaining two spaced
evenly to the confluence with the South

Diversion Ditch. Fill and compact the
sample holes with clay. Analyze the
sediment samples for the parameters
listed in Table 6.2.

Fire Protection Training Area Obtain one test boring about 30 ft.
No. 2 (52) deep at the site. Conduct an electri

cal resistivity survey of the site.
Utilize the geophysics data and test

boring data to confirm the continuity
of the site geology and to assist in

finalizing monitoring well locations.
Install one upgradient and three down-
gradient monitoring wells. Construct
the wells with Schedule 40 PVC and

screen them at least 10 ft. into the
upper aquifer. Allow the screen to ex-
tend above the water table to collect
any floating materials. Sample and
analyze the ground water for the para-
meters in Table 6.2.

Fire Protection Training Area Obtain four soil borings (one control)
No. 1 (50) 10 ft. deep or to the water table if it

is less than 10 ft. Analyze the soil
every 2 ft. for the parameters listed
in Table 6.2.

Source: Engineering-Science
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SECTION 1

INTRODUCTION

BACKGROUND AND AUTHORITY

4 The United States Air Force, due to its primary mission of defense

of the United States, has long been engaged in a wide variety of opera-

W tions dealing with toxic and hazardous materials. Federal, state, and

local governments have developed strict regulations to require that

disposers identify the locations and contents of past disposal sites and

take action to eliminate hazards in an environmentally responsible

manner. The primary Federal legislation governing disposal of hazardous

waste is the Resource Conservation and Recovery Act (RCRA) of 1976, as

amended. Under Section 6003 of the Act, Federal agencies are directed

to assist the Environmental Protection Agency (EPA) and under Section

3012, state agencies are required to inventory past disposal sites, and

Federal agencies are required to make the information available to the

requesting agencies. To assure compliance with these hazardous waste

regulations, the Department of Defense (DOD) developed the Installation

Restoration Program (IRP). The current DOD IRP policy is contained in

Defense Environmental Quality Program Policy Memorandum (DEQPPM) 91-5,

dated 11 December 1981 and implemented by Air Force message dated 21

January 1982. DEQPPM 81-5 reissued and amplified all previous direc-

tives and memoranda on the Installation Restoration Program. DOD policy

is to identify and fully evaluate suspected problems associated with

past hazardous contamination, and to control hazards to health and

welfare that resulted from these past operations. The IRP is the basis

for response actions on Air Force installations under the provisions of

the Comprehensive Environmental Response, Compensation, and Liability

Act (CERCLA) of 1980, clarified by Executive Order 12316. CERCLA is the

primary legislation governing remedial action at past hazardous waste

disposal sites.
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PURPOSE AND SCOPE

The Installation Restoration Program is a four-phased program

(Figure 1.1) designed to assure that identification, confirmation/

quantification, and remedial actions are performed in a timely and

cost-effective manner. Each phase is briefly described below:

o Phase I - Installation Assessment/Records Search - Phase I is

to identify and prioritize those past disposal sites that may

pose a hazard to public health or the environment as a result

of contaminant migration to surface or ground waters, or have

an adverse effect by its persistence in the environment. In

this phase it is determined whether a site requires further

action to confirm an environmental hazard or whether it may be

considered to present no hazard at this time. If a site

requires immediate remedial action, such as removal of aban-

doned drums, the action can proceed directly to Phase IV.

Phase I is a basic background document for the Phase II study.

o Phase II - Confirmation/Quantification - Phase It is to define

and quantify, by preliminary and comprehensive environmental

and/or ecological survey, the presence or absence of contami-

nation, the extent of contamination, waste characterization

(when required by the regulatory agency), and to identify sites

or locations where remedial action is required in Phase IV.

Research r-quirements identified during this phase will be

included in the Phase III effort of the program.

o Phase III - Technology Base Develotient - Phase III is to

ievelop a sound data base upon which to prepare a comprehensive

remedial action plan. This phase includes implementation of

research requirements and technology for objective assessment

of adverse effects. A Phase III requirement can be identified

at any time during the program.

o Phase IV - Operations/Remedial Actions - Phase IV includes the

preparation and implementation of the remedial action plan.

1-2



FIGURE 1. 1

U.S. AIR FORCE
INSTALLATION RESTORATION

* PROGRAM

,
r-- ---------------- -- -------- ---

PHASE I PHASE II PHASE IV
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QUANTIFICATION --

I

41

NO FURTHER ACTIOIN I

SPHASE III

---.--0' TECHNOLOGY BASE '-4-J

i DEVELOPMENT

II

SOURCE: AFESC
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Engineering-Science (ES) was retained by the United States Air

Force to conduct the Phase I Records Search at Dyess AFB under Contract

No. F08637 84 C0070. This report contains a summary and an evaluation

of the information collected during Phase I of the IRP and recommended

follow-on actions. The approximate land area included as part of the

Dyess AFB study is as follows-

Main Base - 5,216 acres

Receiver Annex - 40 acres

Transmitter Annex - 20 acres

Middle Marker Annexes (2) - 0.2 acres

Ceilometer Annexes (2) - 0.5 acres

The activities performed as a part of the Phase I study scope

included the following:

- Review of site records

- Interviews with personnel familiar with past generation and

disposal activities

- Survey of types and quantities of wastes generated

- Determination of past hazardous waste treatment, storage, and

disposal activities

- Description of the environmental setting at the base

- Review of past disposal practices and methods

- Reconnaissance of field conditions

- Collection of pertinent information from federal, state and

local agencies

- Assessment of the potential for contaminant migration

- Development of recommendations for follow-on actions

ES performed the on-site portion of the records search during March

1984. The following team of professionals were involved:

- R. L. Thoem, Environmental Engineer and Project Manager, M.S.,

Sanitary Engineering, 21 years of professional experience.

1-4



- J. R. Absalon, Hydrogeologist, B.S. Geology, 10 years of profes-

sional experience.

- T. R. Harper, Environmental Scientist, B.S., Chemistry and

Microbiology, 2 years of professional experience.

More detailed information on these three individuals is presented in

Appendix A.

METHODOLOGY

The methodology utilized in the Dyess AFB Records Search began with

a review of past industrial operations conducted at the installation.

Information was obtained from available records such as shop files and

real property files, as well as interviews with 93 past and present base

employees from various operating areas. Those interviewed included

current and past personnel associated with civil engineering, fuels

management, roads and grounds maintenance, entomology, fire protection,

real property, DPDO, history, field maintenance, munitions maintenance,

avionics maintenance, organizational maintenance, and transportation. A

listing of interviewee positions with approximate years of service is

presented in Appendix B.

Concurrent with the employee interviews, the applicable federal,

state and local agencies were contacted for pertinent study area related

environmental data. The agencies contacted are listed below and in

Appendix B.

o U.S. Geological Survey, Water Resources Division (Austin, TX)

o Texas Department of Health (Abilene and Austin, TX)

o Texas Department of Water Resources (San Angelo, TX)

o Abilene Water and Sewer Utilities Department (Abilene, TX)

o Office of Air Force History (Washington, DC)

o Washington National Record Center (Suitland, MD)

o National Archives (Washington, DC and Alexandria, VA)

The next step in the activity review was to identify all sources of

hazardous waste generation and to determine the past management prac-

tices regarding the use, storage, treatment, and disposal of hazardous

1-5



materials from the various sources on the base. Included in this part

of the activities review was the identification of all known past dis-

posal sites and other possible sources of contamination such as spill

areas.

A general ground tour and an overflight of the identified sites

were made by the ES Project Team to gather site-specific information

including: (1) general observations of existing site conditions; (2)

visual evidence of environmental stress; (3) presence of nearby drainage

ditches or surface waters; and (4) visual inspection of these water

bodies for any obvious signs of contamination or leachate migration.

A decision was then made, based on all of the above information,

whether a potential hazard to health, welfare or the environment exists

at any of the identified sites using the Flow Chart shown in Figure 1.2.

If no potential existed, the site received no further action. For those

sites where a potential hazard was identified, a determination of the

need for IRP evaluation/action was made by considering site-specific

conditions. If no further IRP evaluation was determined necessary, then

the site was referred to the installation environmental program for

appropriate action. If a site warranted further investigation, it was

evaluated and rated using the Hazard Assessment Rating Methodology

(HARM). The HARM score is a resource management tool which indicates

the relative potential for adverse effects on health or the environment

at each site evaluated.

1-6



I FIGURE 1.2

t
PHASE I INSTALLATION RESTORATION PROGRAM

II RECORDS SEARCH FLOW CHART

I IComplete List of Location/Sites I

I [Evaluation of Past Operations
I Listed Sites

No Frhr=ci Potential Hazard to Health, Welfare

No Further Action or Environment

Refer to Installation Nedfr ute I

Environmental Program Evaluation/Action

Yes

Numerical Site Rating with
Conclusions/Recommendations

USAF Technical Review Regulatory Agency

Report Recommendations -A Review/Comments

No Further Action

Required

Phase IV
ouRemedial Action

Source: AFESC
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SECTION 2

INSTALLATION DESCRIPTION

LOCATION, SIZE AND BOUNDARIES

Dyess AFB is located in the City of Abilene and Taylor County,

Texas. As shown in Figure 2.1, the base is approximately 150 miles west

of the Dallas-Ft. Worth metropolitan area. The base is situated on the

southwest edge of the city near U.S. Highways 80 and 84 (Figure 2.2).

The base includes 5,216 acres of Air Force owned land (Figure 2.3).

The northern and eastern areas of the base are primarily bordered with

residential development while the southern and western areas are adjoin-

ed with agricultural land. The base has six Air Force owned annexes

which are located nearby:

o Receiver Annex - This 40-acre communication site is located

approximately 1/2 mile west of the base.

o Transmitter Annex - This communication annex is about 1/4 mile

west of the north runway clear zone and comprises 20 acres.

o Middle Marker (ILS) Annexes - Two middle marker navigational

aid annexes exist, one at the north and one at the south end of

the runway. The sites are a few hundred feet from the instal-

lation boundary and have a total area of approximately 0.2

acres.

0 Ceilometer Annexes - Two ceilometer navigational aid annexes

are located at each end of the runway. The sites are approx-

e imately 1/4 mile from the base and consist of about 1/2 acre of

land.I
HISTORY

The history of Dyess AFB is linked back to World War II. In the

period 1942-1946 the Tye Army Airfield was operated at the present site

as an extension of the mission of Camp Barkeley located several miles

south of Abilene. Pilot training existed at the site on runways located
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west of the existing base runway. A few wooden structures were con-

structed but the installation was never intended as a permanent facili-

ty. The land was turned over to the city at the end of the war and it

then was used for training by the National Guard.

Dyess was approved for construction as a Strategic Air Command

(SAC) base in 1952 =nd the first unit was activated -in 1955. The first

aircraft arriving on base in 1956 were the B-47 bomber and KC-97 tanker.

From 1961 to the present, troop carrier activities have also taken

place at Dyess AFB, first under the Tactical Air Command (TAC) and later

under the Military Airlift Command (MAC).

Between 1961 and 1965 Dyess AFB contained maintenance facilities

for numerous missile launch silos located around the installation.

Numerous large multi-engined aircraft have been stationed at the

base since it started in 1955-1956. The aircraft currently assigned

include KC-135 tankers and C-130 troop/cargo carriers. The B-52 air-

craft were phased out in 1984-1985 in anticipation of the B-I bomber

which arrives this year.

ORGANIZATION AND MISSION

The 96th Bombardment Wing (SAC) is the host unit at Dyess AFB.

Major units within the wing include Maintenance, Operations, Resource

Management, Combat Support and USAF Hospital Dyess. The 12th Air Divi-

sion Headquarters is also located at Dyess AFB.

The primary mission of the 96th Bombardment Wing is to develop and

maintain operational capability to permit the conduct of strategic war-

fare. Operations directs the flight crews and equipment and Maintenance

manages the aircraft maintenance resources. Resource Management pro-

vides supply, transportation and other logistical support. The 96th

4Combat Support Group manages and maintains all base facilities and

service functions. Medical services are provided by the USAF Hospital.

The largest tenant at Dyess is the MAC 463rd Tactical Airlift Wing.

The mission of the MAC Wing is to provide assigned airlift opcrations

for personnel, equipment and supplies. Major units within this Wing are

2
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Air Transportation, Maintenance, Operations and Resource Management.

Air Transportation coordinates 1st Mobile Aerial Port Squadron (MAPS)

activities and the other units have functions comparable to their 96th

Bombardment Wing counterparts.

Other tenant organizations are listed in Appendix C along with the

missions of the major units.
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SECTION 3

EVIRONMENTAL SETTING

The environmental setting of Dyess AFB is described in this section

with the primary emphasis directed toward the identification of features

or conditions that may facilitate the generation and migration of haz-

ardous waste-related contamination. Environmentally sensitive condi-

tions pertinent to this study are summarized at the end of the section.

CLIMATE

Temperature, precipitation, snowfall and other relevant climatic

data furnished by Detachment 16, 9th Weather Squadron, Dyess AFB, Texas

are listed in Table 3.1. The period of record is twenty-one years. The

summarized data indicate mean annual precipitation is 25.3 inches. The

net annual precipitation is calculated to be minus 43 inches, based on

National Oceanographic and Atmospheric Administration (NOAA) information

(NOAA, 1983). The net annual precipitation is an estimate of the amount

of rainfall/snowfall potentially available for infiltration into the

subsurface and does not consider evapotranspiration, which varies

seasonally. Net precipitation is equal to total precipitation minus

evaporation. Since the net annual precipitation is negative, the infil-

tration potential for Dyess AFB is considered to be minimal. The

one-year, twenty-four hour rainfall value for the study area is 2.6

inches, which has been interpolated from charts published by the U.S.

Department of Commerce, Weather Bureau (1961). This figure suggests

that a moderate potential for the development of erosion exists,

irrespective of slope and soil conditions.

The study area is located along the boundary delineating the sub-

humid climate of east Texas and the semi-arid conditions prevalent in

west and north Texas. The summers tend to be warm and dry; winters tend

to be relatively mild. The warmest months are May to September; the

coldest include December to February. Precipitation occurs mainly
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during the spring, summer and autumn months of April through October.

Surface wind directions favor the south during most of the year.

j GEOGRAPHY

The study area lies with the Osage Plains subdivision of the

Central Lowland Physiographic Province. The Osage Plains is an eastward

Isloping upland plain that adjoins the High Plains to the west and the

Great Plains to the east and south (Rawson, 1967). The general area is

characterized by nearly level to gently rolling hills and broad flat

plains. Major streams are well entrenched. The valleys of secondary

streams may exhibit a sag and swale appearance, indicative of the ero-

sion of somewhat cohesive native soils. Study area physiographic

divisions are illustrated in Figure 3.1.

Topography

The topography of Abilene and the surrounding area varies from

generally level to gently rolling in appearance. Local relief is pri-

marily the result of dissection by erosional activity, stream channel

development or site use modifications. At Abilene, ground surface ele-

vations average 1,718 feet, National Geodetic Vertical Datum of 1929

(NGVD). At Dyess AFB, surface elevations vary from 1,733 feet, NGVD

near the entrance to the base at the Main Gate to 1 ,820 feet, NGVD in

the area north of Taxiway No. 1. Installation relief is seldom more

than ten feet and is most conspicuous along the alignment of Little Elm

Creek.

Drainage

The drainage of Dyess AFB land areas is accomplished by overland

flow of runoff to diversion structures and then to area surface streams,

which flow intermittently. The southeast section of the base drains to

Tributary I of Little Elm Creek and the South Diversion Ditch. The

north and east sections of the installation drain to Tributary 2 (North

Diversion Ditch) of Little Elm Creek and the main stem of Little Elm

Creek which flows through the base golf course. The south and extreme

northeast segments of the base drain directly to Little Elm Creek.

Little Elm Creek drains to Elm Creek, which in turn, discharges into

Lake Fort Phantom Hill. Lake Fort Phantom Hill (located ten miles

northeast of Abilene in Jones County), is the principal source of

potable water supplies for the City of Abilene.
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Wetland zones have been identified adjacent to the course of the

North and South Diversion Ditches (Dyess AFB, undated). Flooding may

occur at the base when rainfall is of sufficient intensity and duration.

The level nature of the installation land surface and drainage struc-

tures such as culverts may restrict runoff until such time as tempo-

rarily impounded flood waters are permitted to dissipate. Localized

flooding may effect parts of the base adjacent to Little Elm Creek and

its tributaries including the housing area, roads and the installation

water treatment plant. Dyess AFB drainage features are illustrated in

Figure 3.2.

Surface Soils

The surface soils of Dyess AFB have been mapped by the USDA, Soil

Conservation Service (1976). Twenty six soil types have been identified

on the installation. Their principal characteristics relative to this

study are summarized in Table 3.2. The distribution of the base soils

is illustrated in Figure 3.3. The modern soils of Dyess AFB have devel-

oped primarily in calcareous clayey sediment or alluvium, deposited by

flowing water. A few base soils units have formed in residuum (a soil

formed by the weathering of bedrock which retains the relict structural

appearance of the rock). The residual soils occur at the highest ele-

vations on base. Soils that have formed in residuum are clayey and are

usually less than thirty six inches thick. They are underlain by solid

bedrock. The water deposited soils may have a profile thickness on the

order of eight feet. According to installation test borings, they are

locally underlain by a permeable sand and gravel, two to fifteen feet

thick. Most of the soil units mapped in the upland areas of the base

include clay, silt and loam, possess very low to low permeabilities and

tend to promote rapid runoff. The soil units mapped in base drainage-

ways are clayey silts, clayey sands and loamy soils that possess low to

moderate permeabilities. The properties of two units identified on

base, Urban Land (Ub) and "Refuse Area" have not been estimated. The

surface soils present in these areas have been removed, buried or al-

tered locally as a result of extensive site use modifications. The

"Refuse Area" may have been a sand and gravel pit at the time the soil

survey of Taylor County was performed, as sand and gravel is known to

underlie Little Elm Creek alluvium at shallow depths. The same area was
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indicated to be "gravel pits" on the Abilene West 7.5 -Minute Topograph-

ic Map. The topographic map depicted base conditions as of 1974. The

aerial imagery used by the Soil Conservation Service as a base map on

which to plot the distribution of county soil units was dated 1972.

GEOLOGY

Information describing the geology of the Dyess AFB study are has

been reported by Sellards, et al., 1932 (reprinted 1981 ); Cronin, et

al., 1963; Texas Bureau of Economic Geology, 1972; Kier, et al., 1977

and Taylor, 1978. Additional information has been obtained from an

interview with a U.S. Geological Survey scientist. A brief overview of

the available information with pertinent comments is included in the

following discussion.

Regional Geology

Geologic units ranging in age from Permian to Quaternary have be-n

identified as significant to subsurface investigations in the project

area. These units consist of unconsolidated alluvium and residual soils

composed of sand, gravel, silt, clay, caliche, petrified wood and bone

fragments and consolidated rock (Cretaceous and older) limestone, mud-

stone, chert, sandstone, conglomerate, shale, dolomite, anhydrite,

siltstone and gypsum. Table 1.3 summarizes the major geologic units of

the study area and describes their significant characteristics, in

7hronological order.

Stratigraphy and Distribution

The surface distribution of major geologic units mapped at Dyess

AFB is shown in Figure 3.4, which is modified from the Geologic Atlas of

Texas, Abilenc Sheet (TBEG, 1972) and from Taylor (1978). Generally,

the geology at the base is dominated by two principal units: the Upper

Permian Vale Formation of the Clear Fork Group and Quaternary Alluvium.

The Vale Formation occurs as a broad band extending through the

center of Taylor County. It is present within a few feet of ground

surface (usually less than twenty) and consists of relatively flat-lying

red shales with thin scattered lenticular red and gray sandstones in

lower sections and numerous thin interbedded dolomite and shales strin-

gers in the upper part. It is reported that the Bullwagon Dolomite

Member occurs near the top of the Vale Formation (Taylor, 1978). The
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Vale Formation's occurrence in the study area corresponds with the

mapping unit identified by Kier, et al. (1977) as "undissected red beds"

in a publication describing the land resources of Texas. The unit was

noted for its lack of major geoiogic features, a low to moderate infil-

tration capacity and a poor potential for development as an aquifer.

The Vale Formation is overlain by a thin soil overburden, ranging

in thickness from two to twenty feet at Dyess AFB. The bedrock appears

to be closest to ground surface in topographically high areas of the

base. On these localized uplands, the Vale red beds appear to be over-

lain by two to three foot accumulations of residual soils (refer to map

units ObE, TmA, TmB, VeB, VeE and WeB in Table 3.2 and Figure 3.3). The

residual soils are principally clays that have developed as a result of

the in-situ weathering of the parent shale bedrock. The bedrock present

beneath sloping areas and base lowlands is mantled by a five to twenty-

foot section of calcareous clayey sediment. According to installation

test boring data, the sediment consists of clays and silts in its upper

section and includes distinct sand and gravel layers at its lower ex-

tent, just above the red shales of the Vale Formation (local bedrock).

The sediment was deposited as a result of the action of running water

flowing northward along historic drainage paths. The sediment occupies

a much larger share of base land area than the residual soils, whose

distrubution is restricted to the highest elevations.

The second major geologic unit shown in Figure 3.4 is the Quater-

nary Alluvium (map symbol: Qal). At Dyess AFB, the distribution of the

alluvium is restricted to the modern and historic channels and flood-

plains of Little Elm Creek and its tributaries. The alluvium occurs at

ground surface within installation boundaries. Alluvial deposits con-

sist of sand, silt, clay and gravel in a mixed to stratified sequence

normally less than thirty feet thick. The finer materials (fine sand,

silt and clay) appear to be present in greater abundance near the top of

the unit. The coarser materials (medium to coarse sand and gravel)

occur in the lower extent of the unit, just above bedrock. The allu-

vium's occurrence in the study area corresponds with the mapping unit

identified by Kier, et al. (1977) as "flood-prone areas". The materials

reported to be present within this unit include sand, gravel, mud, etc.,

similar to that described above. The flood-prone areas are reported to
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be significant due to their development potential for sand and gravel

resources (implying that large quantities of sand and gravel are avail-

able within the unit's limits) and for a minor source of water supply.

Structure

The major structural geologic features of the study area include

the dip of the Permian strata and the apparent absence of faulting. The

regional dip of the Permian units is reported to be about forty feet per

mile. They crop out in irregular belts with a north-south trend and are

successively younger from east to west across Taylor County (Taylor,

1978). Study area bedrock units do not appear to be disrupted by faults

or other geologic discontinuities. The Quaternary deposits lie uncon-

formably on Permian rocks and generally mirror local topography.

Figure 3.5 is a geologic cross-section drawn through Taylor County.

It illustrates the major stratigraphic and structural relationships of

the units present in the study area. The location and orientation of

the geologic cross-section is shown in Figure 3.6.

HYDROLOGY

Study area hydrologic information has been reported by Smith

(1940); Cronin, et al. (1963); Rawson (1967) and Taylor (1978). Addi-

tional information has been obtained from an interview with a U.S.

Geological Survey scientist.

Ground-Water Resources

Dyess AFB is located in a section of Texas where no aquifers of

regional significance exist. Two water-bearing units of minor impor-

tance are present in the study area and are identified as follows:

o Shallow Aquifer

o Deep Aquifer

Precipitation is the primary source of ground water in the project

area. Although a portion of rainfall is lost as runoff directed to

local surface waters or as evapotranspiration, a small amount is able to

infiltrate downward until it reaches a level in the unconsolidated

deposits where all available voids between soil particles are water-

filled. Water contained in these void spaces is called ground water and
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FIGURE 3.6
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is constantly in motion. Ground water tends to move from points where

it enters the subsurface (recharge areas), where water levels are high-

est, to discharge areas, where water levels are lowest. A review of

available data, topographic and surface water information and site

inspections suggest that Dyess AFB is located in the recharge zone of

the uppermost aquifers present. Ground water moving from the shallow

aquifer recharge zone may flow into hydraulically communicating hydro-

geologic units, thus recharging them, or may be directed to local sur-

face waters as base flow (that portion of stream flow contributed by

ground water). The actual flow directions, flow velocities, etc., for

each water-bearing unit present on base must be treated as an individual

case. The following discussion describes the significant properties of

the waterbearing units considered to be relevant to this investigation.

Shallow Aquifer

The shallow aquifer present on base is probably the most important

unit relevant to a waste-migration study, however, it is not completely

defined in the study area. The literature currently available (Cronin,

et al., 1963; Taylor, 1978 and others) suggests that the principal near-

surface source of ground-water supplies is the Quaternary Alluvium,

whose distribution is shown in Figure 3.4. It has been reported that

ground water is present in sand and gravel zones occurring in the lower

extent of the alluvium. Some wells have been installed into the allu-

vium to derive water supplies from it at locations near the base. How-

ever, installation test boring records suggest that a shallow aquifer

existing on base may not be limited to the alluvium. Several test

borings for base construction projects encountered a sand and gravel

zone beneath the calcareous clayey sediments that form the overburden of

the Vale Formation (bedrock). The gravel zone encountered at the hospi-

tal construction site occurred at a depth of some sixteen feet below

land surface and contained ground water in a saturated thickness some

seven feet thick. The water depth below land ranged from sixteen to

twenty feet. The following is a summarized boring log from installation

test boring number 8A-GC-239, located at the hospital:

0 - 11.4 feet: sandy clay and clayey gravel

11.4 - 16.4 feet: sand
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16.4 - 23.5 feet: gravel

23.5 + feet: bedrock (Vale Formation)

(Ground water noted at a depth of 16.5 feet below land surface.]

The sand layer or sand and gravel is not a "pure" stratum but is pro-

bably a mixture of sand, silt and gravel.

If the clayey sediments' sand and gravel zone underlies most of the

base, some degree of hydraulic communication with the sand and gravel

present in the lower extent of the alluvium must occur. It is therefore

suggested that a single shallow aquifer may underlie a substantial

portion of the Dyess AFB land area. It is most likely absent where

residual soils exist (Figure 3.3). The actual extent and persistence of

such a shallow aquifer can only be confirmed by on-site subsurface

exploration.

Because little is known about shallow water-bearing units in the

study area, an attempt was made to determine aquifer thickness and

extent, using existing installation test boring information. Figure

3.7, a sand and gravel isopach map, represents an attempted correlation

of the available data. The sand and gravel areas shown in Figure 3.7

suggest the shallow aquifer may extend beyond the alluvium shown in

Figure 3.4. Variations in the unit's thickness may occur and it may be

completely absent locally. Ground water likely occurs under water table

(unconfined) or semi-artesian conditions. It is suspected that the

shallow aquifer on base is recharged directly by rainfall or by infil-

tration through the stream beds of Little Elm Creek or its tributaries,

into the alluvium. When shallow aquifer water levels are sufficiently

high, discharge to local surface waters may occur (the aquifer may

provide limited base flow to Little Elm Creek or its tributaries).

Normally, however, the unit probably discharges to bedrock aquifers.

The alluvium probably contains water continuously, as wells tapping it

are given the notation "never fails" by Smith (1940). The flow direc-

tions and velocity of shallow aquifer ground water are uncertain. Be-

cause the likely water-bearing zone occurs as the basal portion of the

unit just above a low-permeability bedrock, it may be assumed that local

bedrock exerts a substantial influence over the direction ground water

moves through the shallow aquifer. A bedrock surface elevation map,
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FIGURE 3.7

DYESS AFB
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based upon installation test boring data, was prepared (Figure 3.8) in

order to determine if the bedrock surface was consistent at Dyess AFB

and could potentially effect ground-water flow. The bedrock surface map

suggests that a gentle eastern dip occurs. An eastward or northeast

shallow aquifer flow direction is indicated.

Deep Aquifer

The deep aquifer potentially available for use in the study area is

the Vale Formation. The Vale includes the relatively thin (ten feet

thick) Bullwagon Dolomite Member. The Vale Formation consists princi-

pally of soft red shales, with dolomite, anhydrite, clay and shaly

sandstone. The unit contains ground water in secondary openings such as

fractures, fissures, bedding surfaces and solution channels in the

dolomite. Because of this characteristic, the unit will not readily

give up water to wells, unless a sufficient number of secondary openings

are interconnected by drilling.

The main source of recharge to the Vale Formation is discharge from

overlying units or precipitation falling on its outcrop and thin over-

burden areas, such as the higher elevations of Dyess AFB. Water is

contained in the Vale under artesian (confined) conditions. Ground-

water flow directions and velocities in the unit are unknown. Movement

of ground water in the unit is down gradient to discharge areas. The

only method of discharge from the Vale is reported to be through well

withdrawals (Taylor, 1978). Most wells constructed into the Vale obtain

water from the Bullwagon Dolomite Member, which occurs at the top of the

unit. This is because more water is available in the solution channels

of the dolomite than in the fractures and fissures of the shale or the

limited pore spaces of the isolated sandstones. Also, it is suspected

that additional local recharge can be induced from overlying unconsoli-

dated units (such as the alluvium) by pumping water from the top of the

bedrock aquifer. Below the Bullwagon Dolomite Member, the Vale Forma-

tion becomes progressively less permeable and therefore, less suitable

as a source of water supply. Taylor (1978) reports that the Vale is

considered to be a source of small quantities (less than one hundred

gallons per minute) of ground water in the eastern part of Taylor

County. The use of the Vale Formation (or other bedrock aquifers) is
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limited because adequate supplies of good quality water are available

from surface water sources in the study area.

Study Area Ground-Water Use

Study area ground-water use is limited by several factors:

o Large quantities of good quality surface water are available at

modest cost.

o A usable aquifer may not exist at a particular locality.

o The naturally poor quality of local ground water may preclude

its use.

Only three privately owned wells are known to be in use near Dyess

AFB, however, others may exist. Two wells, finished into the alluvium

of Little Elm Creek, are located about one mile northeast of the base.

A third well, located some five miles southwest of the installation, is

finished into the alluvium of Elm Creek. These wells are reported to be

utilized to provide small quantities of water for domestic and livestock

consumption. The locations of the known wells relative to the base are

shown in Figure 3.9. During the recent drought in 1983-1984, the use of

surface water was restricted to conserve supplies. It has been reported

that this event influenced some individuals to install small capacity

wells in order to continue lawn and garden irrigation, livestock water-

ing, swimming pool maintenance and in limited cases, for domestic con-

sumption. The locations of these recently installed wells and the aqui-

fers into which they are finished are unknown. An inventory of these

wells would require a house-by-house inquiry in the study area.

Ground-Water Quality

Information describing the quality of study area ground water has

been obtained from Smith (1940); Cronin, et al. (1963) and Taylor

(1973). Generally, the quality of ground water obtained from either the

Quaternary Alluvium (shallow aquifer) or the Vale Formation (deep aqui-

fer) is highly variable and may be quite poor locally. Ground water

pumped from two Little Elm Creek alluvial aquifer wells located one mile

northeast of the base, had the following concentrations of inorganic

parameters: j
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FIGURE 3.9
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o calcium - 49 to 68 mg/L

o magnesium - 57 to 75 mg/L

o sodium 182 to 386 mg/L

o sulfate - 168 to 335 mg/L

o chloride - 157 to 256 mg/L

o dissolved solids - 930 to 1,470 mg/L

Ground water may also be obtained from rocks of the Vale Formation.

Study area wells installed into these rocks are usually finished at

depths of less than three hundred feet due to excessive chloride concen-

trations that are known to exist at greater depths. Summarized Vale

Formation/Bullwagon Dolomite ground-water quality falls within the

following ranges:

o calcium - 53 to 403 mg/L

o sodium - 84 to 730 mg/L

o sulfate - 117 to 1,080 mg/L

o chloride - 177 to 1,510 mg/L

o dissolved solids - 760 to 4,200 mg/L

Base Water Supplies

Dyess AFB and other major study area consumers obtain their water

supplies from the City of Abilene municipal system. The city obtains

water from several surface sources including Lake Abilene, Lake Fort

Phantom Hill and Hubbard Creek Reservoir. Lake Fort Phantom Hill is the

principal source of supply which is located ten miles northeast of the

base. Lake Fort Phantom Hill is fed by Little Elm Creek and Elm Creek;

it also receives diversions from Deadman Creek and supplemental pumping

from the Clear Fork of the Brazos River. Lake Abilene is located on Elm

Creek, about 15 miles southwest of the city, and Hubbard Creek Reservoir

is situated on Hubbard Creek, approximately 45 miles northeast. The

municipality furnishes ample quantities of good quality water. The

quality of base water supplies is monitored routinely by the Dyess AFB

Bioenvironmental Engineering Section and the City of Abilene.
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4
Surface Water Resources

4Dyess AFB is located in the Brazos River Basin of north central

Texas. Installation surface water drainage is directed to Little Elm

Creek and two of its unnamed tributaries, all of which extend though the

base (Figure 3.2). Little Elm Creek and its unnamed tributaries are

ephemeral streams that only flow during part of the year when sufficient

runoff is available. When flowing, Little Elm Creek drains to Elm

Creek, which in turn, drains to Lake Fort Phantom Hill, a water supply

reservoir located some ten miles northeast of the base in Jones County.

The other reservoirs and lakes serving Abilene for water supply are not

located downstream of the base. Neither Little Elm Creek nor Lake

Totten (base surface waters) is identified in Texas Surface Water

Quality Standards (Texas Administrative Code, 1984). However, comp-

liance with the water quality "General Criteria" (Texas Administrative

Code, Section 333.15) is required for all waters of the state at all

times and is specifically applicable to wastewater discharges. The

General Criteria are included in Appendix D. Lake Fort Phantom Hill is

identified in the Texas Surface Water Quality Standards as Brazos River

Basin segment number 1236. Lake Fort Phantom Hill is considered

suitable for contact and non-contact recreation, fish and wildlife

propagation and as a source of domestic raw water supply. The maximum

values for constituents utilized to maintain reservoir quality include:

o chloride: 200 mg/L

o sulfate: 100 mg/L

o total dissolved solids: 600 mg/L

o dissolved oxygen: 5 mg/L or greater

o pH: 6.5-9.0 units

o Fecal coliform bacteria: 200/100 mL

Discharges into area streams which then drain into Lake Fort Phantom

Hill must not degrade the quality of the reservoir to a point less than

the above specified standards.

Surface Water Quality Monitoring

Surface water quality monitoring has been conducted at Dyess AFB at

the locations shown in Figure 3.10. Because the streams flowing on the
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FIGURE 3. 10
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installation do so intermittently, sampling and subsequent analyses have

been conducted in a like manner. A review of base historical water

quality sampling data (1977-1982) indicates that base water quality has

been acceptable. A comparison of data for Little Elm Creek as it enters

and leaves the base suggests that installation activities (on the sam-

pling dates) did not degrade the quality of the stream's water. The

quality usually complied with the requirements of the surface water

designations to which it is assigned.I
THREATENED AND ENDANGERED SPECIES

The land area of Dyess AFB includes over 5,000 acres of which

approximately one-half is classified as unimproved property. The un-

improved sections are primarily limited to the areas just north and

south of Ammo Road, the area south of Little Elm Creek (South Diversion

Ditch) and the area surrounding the assault landing strips (old Tye

Airfield). Small isolated fields are located throughout the installa-

tion.

Two wetland zones have been identified on base. One is associated

with the North Diversion Ditch and the other is located along the modi-

fied course of Little Elm Creek (South Diversion Ditch). Base vegeta-

tion consists of common varieties of grasses and weeds and several types

of trees including mesquite, elm, hackberry, willow and live oak. This

mixture of vegetation provides suitable habitat to an assortment of

small animals, birds and insects.

No threatened or endangered animal species is known to be in per-

manent residence at Dyess AFB. However, the Peregrine Falcon, a federal

endangered species, has been reported to be a periodic visitor to the

installation during the period December through March and has been

observed in the vicinity of the base water tower (HQSAC, 1983). The

base is also within the range of the Bald Eagle (federal endangered

species). The Interior Least Fern, a species considered endangered by

the state, has had seasonal occurrence in the area.

I
I
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SUMMARY OF ENVIRONMENTAL SETTING

The environmental setting data reviewed for this investigation

indicate that the following elements are relevant to the evaluation of

past hazardous waste management practices at Dyess AFB:

o The mean annual precipitation is 25.3 inches and net annual

precipitation is calculated to be minus 43 inches.

o Localized flooding may occur on the base in the areas adjacent

to the North Diversion Ditch and Little Elm Creek (South Diver-

sion Ditch).

o Wetlands (North and South Diversion Ditches) have been identi-

fied on the installation.

o Base upland surface soils are predominantly clayey and possess

low permabilities. They are underlain by more permeable sand

and gravel. Soils present in the channels of base streams are

silty sands and are somewhat more permeable. Extensive sand

and gravel zones probably underlie the stream channel materi-

als.

o Two aquifers of minor importance probably exist on base. A

shallow aquifer, present at or near land surface, is composed

of a basal sand and gravel in upland clayey sediments and a

sand and gravel zone is likely present in the lower extent of

stream channel alluvium. A bedrock aquifer also underlies the

base.

o Shallow aquifer ground water was encountered at the base hos-

pital at a depth of some sixteen feet below land surface. The

depth to water in the deep (rock) aquifer is unknown.

o The shallow aquifer (and probably the deep aquifer) receive

recharge from precipitation or infiltration through streambeds

within the base boundaries.

o All of the water-bearing zones identified on base probably

communicate hydraulically to some degree. During periods when

area water levels are highest, the shallow aquifer likely

discharges (provides base flow) to local streams.

3-28



o The shallow aquifer identified on base has been reported to be

a source of water supplies to two consumers located one mile

downstream (down gradient) from Dyess AFB.

o The vast majority of study area consumers, both institutional

and individual, obtain potable water supplies from the City of

Abilene municipal system. The Abilene system obtains its water

supplies from several lakes and reservoirs. Lake Fort Phantom

Hill, located ten miles northeast of the base, is the principal

source of supply. The reservoir potentially receives some base

drainage via Little Elm Creek and Elm Creek.

o Historic water quality data indicates that base surface water

conforms to the standard required for the designated use

classifications of local streams.

o Little Elm Creek and its unnamed tributaries on base are ephem-

eral streams; they contain moving water only when sufficient

runoff is available to support flow.

o The Peregrine Falcon, a rare and endangered animal species, has

been reported to be a periodic transient at the base.

It may be seen from these key environmental factors that potential

pathways facilitating the migration of hazardous waste-related contami-

nation exist. Hazardous waste constituents present at ground surface

could potentially be mobilized to the shallow aquifer on base and sub-

sequently to the communicating deep aquifer, or directly to local sur-

face waters.

I
I
I
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ISECTION 4

FINDINGS

This section summarizes the hazardous wastes generated by installa-

I tion activities, identifies hazardous waste accumulation and disposal

sites located on the installation, and evaluates the potential environ-

I mental contamination from hazardous waste sites. Past waste generation

and disposal methods were reviewed to assess the potential for contami-

nation at various sites at Dyess AFB.

SATELLITE ANNEXES REVIEW

All of the communications and navigational aid annexes at Dyess are

unmanned facilities. Utilities such as water and sewer are not provid-

ed. Solid waste generated by personnel visiting the sites for monitor-

ing or maintenance is transported back to Dyess. No waste has been

4disposed at the satellite annexes.
The transmitter annex has an above ground 500 gallon diesel fuel

tank which serves a standby power generator. A 1000 gallon underground

tank stores heating fuel oil for the transmitter facilities. The

receiver annex has an above ground diesel fuel tank for standby power

generation and a 1000 gallon underground heating oil tank. There were

no reported fuel system leaks or spills at the transmitter and receiver

sites. None of the navigational aid annexes for Dyess AFB have any fuel

tanks.I
INSTALLATION HAZARDOUS WASTE ACTIVITY REVIEW

A review was made of past installation activities that resulted in

generation, accumulation and disposal of hazardous wastes. Information

was obtained from files and records, interviews with past and present

installation employees and site inspections.
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Sources or activities involving potential release of hazardous

waste at Dyess AFB are grouped into the following categories:

o Industrial Operations (Shops)

o Waste Accumulation Areas

o Fuels Management

o Spills and Leaks

o Pesticide Utilization

o Fire Protection Training

The subsequent discussion addresses only those wastes generated at

Dyess AFB which are either hazardous or potentially hazardous. Potent-

ially hazardous wastes are grouped with and referenced as "hazardous

wastes" throughout this report. A hazardous waste, for this report, is

defined by, but not limited to, The Resource Conservation and Recovery

Act (RCRA) and the Comprehensive Environmental Response, Compensation

and Liability Act of 1980 (CERCLA) (see Appendix I). Compounds such as

polychlorinated biphenyls (PCB) which are listed in the Toxic Substances

Control Act (TSCA) are also considered hazardous. For study purposes,

waste petroleum products such as contaminated fuels, waste oils and

waste nonchlorinated solvents are also included in the "hazardous waste"

category. It is noted, however, that waste oil is not designated a

hazardous waste under Texas or USEPA regulations.

No distinction is made in this report between "hazardous sub-

stances/materials" and "hazardous wastes". A potentially hazardous

waste is one which is suspected of being hazardous although insufficient

data are available to fully characterize the material.

Industrial Operations (Shops)

Summaries of industrial operations at Dyess AFB were developed from

Bioenvironmental Engineering Section and Civil Engineering files. These

data were supplemented by conducting interviews with shop personnel.

Information obtained was used to determine which operations handle

hazardous materials and which ones generate hazardous wastes. Summary

information on all installation shops is provided as Appendix E, Master

List of Shops.
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For the shops identified as generating hazardous wastes, file data

jwas reviewed and personnel were interviewed to determine the types and

quantities of materials and present and past disposal methods. Infor-

mation developed from base files and interviews with installation em-

ployees is summarized in Table 4.1. The table includes a listing of the

types of hazardous wastes generated at the various shops, estimates of

current waste quantities, and timelines showing the waste disposal

methods. Table 4.1 does not include the shops which generate minor

I quantities of hazardous waste.

The industrial operations at Dyess AFB consist primarily of air-

craft and vehicle maintenance and repair activities. These and other

support operations generate potentially hazardous wastes at a number of

shops. The wastes generated at Dyess AFB consist mainly of contaminated

aircraft fuel (JP-4), spent oils and lubricants, hydraulic fluids,

solvents, paints and thinners.

i For the past four to five years most shops have disposed of hazard-

ous wastes through the Defense Property Disposal Office (DPDO). From

the 1960's to early 1980's oils and hydraulic fluids have generally been

stored on base and then hauled by a contractor to off base disposal or

recycling operations. These waste petroleum products were predominantly

stored in a buried railroad tank car located at the southern edge of the

base. For a number of years (late 1950's or early 1960's to the late

1970's) waste oils and solvents were disposed of at an evaporation pit

located close to the buried railroad tank car. Small quantities of

4hazardous wastes likely went to the base landfill, particularly in the

1950's and early 1960's prior to use of the evaporation pit and instal-

lation of the railroad tank car. In the 1950's and 1960's combustible

wastes were regularly taken to fire protection training areas for use in

I training exercises; however, in the 1970's cleaner fuels were utilized

and most combustible wastes were diverted to other disposal methods.

9 Runoff from aircraft and vehicle washracks and engine test areas as well

as uncontrolled discharges from various shops has entered the surface

drainage system. Installation of several oil-water separators to con-

trol shop wastes entering the storm system has occurred in recent years.

I 4-3



o o4
a.-J

o <-

. I a: I I
0 I <~~

El ul CLI I IU

0 0 EI I z

F- o o UC

zo

0 ~0z
cc z

0. F

) Z<

Z Z 0 - 0 0

F--

E <-

'0ac

-u UU 30'

I-v 0 -

00 '

o 'w-: '0 -iC

I- Co '0 0. .w L
U )) CL D 0 ~ 0

<0 - C -J In '0z

M 0. u- LI -J-0 0 0 00zi ccZ 'W L

<0 w0 Z '

Q. a. CL A0 o0

00

0~' '0

0 0
w z

Z Z Z e

uL z '0

0<J zJ~ I ~
Co z z z z

CL zu C

z 0I- w -'0

to ILI w '0 n-

4-4



~LW 0 0 0 t

0I o 0I 0. 0- 0 0 1

wo z 11 1
La a~ -. .LI-. 00zIz T=

< <

0. zI.o I-

I<-

CI) ~~i.........................
xz

-U <~. 4 .4 . 4 .Cl)cc

Z E 7W

_ _ 
-j

a- >- w

zz
0. <

U- Z

0 -JZ

CL. 0. w (L0
z -

0i r- LU-0

U- Ud

0 z - CJ

00 wiW-

Zz 0jV
u U-J

- Z UD

iU- zI <4U
0 ~ UtEI L

4-5u



0 u.
00

4L I- 1 
C

0I I

oL I I L i 0 z

z zz

m 0 o

0. L

00 z

#-%-

0 0

.C, LLL

co< -i -j -4 L ~ -" ( .
< <A

Z0 1 
() u 0

U),
E <

U U.

W< LUn
Lo -Jo

< w (nU

La LU aU -j.
- - - .1 -j Z

oi i: <. - u- L
0 y 0~ u nI-r C - -m c J I

-JJ L- 1 u 0 w Z .

0- - r w. w. 0

z~.. LU

W Lf) W LU U

D0 0, LA z

ul Ln

00

wW LU L

z
-L U

a.ILA -i 'A>-
LA Z

(A u .

-iz U

4-6



00

CLco-2 A A -

oL IJ 0 I <I o I
I aI .1 I :1<-

.I I: .I I I I < z

Z <i <i

<

z-

001
0 I-

I-

.4 <

C0 x4 m00

Z<<

E> <
z0

0 0)

44 .4 0

wa..<MO0
Co ~2 ~0 0

-<.1U,- -C

Cl)~ z 

Co z

L) z zj
O 0C < .4 <0 0 Z zLI :C

4-7L



00

LLJ OjJ 0±10 I

'I A fx i
0z 0

LJUw Il (0 I ~ I"I 2 .

w. 7 a

z
i- I-I I I I

z CI I I i i
>- -- -o I

ccz 0
Z )uJ z

z 0)~

C,

c o CZC
o

'3 -( 4Z co3 3 U

3<

D w

<- <

-J 0 < <

COJ -J w

z
00

< P:- 0

Wa 0.0

<r 0 3 030

u 0 -

w w o

OU) > W

04-8



Da V ~ T I < <
zi '01 1 1 1 1 1 I I I<

0 ti I I i

z1 j I

z I I L; z
I 4 I 1

zl co 11 In Ln I n I

w CL<

zz

0~ -o

CO

0u .
mo Ln

-z

Cl) 0 -

< z
A 0n

0- 0

00

U- L (- -

Z <

0 -

0 z -u

-j n 0 0 )

0j 0 0 0 U-

>0~ cr

am C

w Ui

4-



-J

0

A

VJ_~ I ~A Q0t t IA~ ci
Ch I

wL IL I Ie

07 0
4-1

uJ

C,
0. F

Cl) 7

Cl)LI /1L j

crc -

Z Z) DL-U Ln '

0 2 E -40 -

< 7z

:cr
Lu ., z

<W

z a.

0- 40 w 7pIf

0 4- 0

I- C/) -'L

0- LLU z z

z 77

<0 77f
40 r - 77

,C M
CL Z C L 0 -7

00 77a

0 c7

2z w
I- U C

-j z 77 -

ww
.4=NMI 

x

40 - ~ 4- -0



0

0 4I4 4;~~~
I7 0 I I I I I

I I I ~ ~j 21 I I I I

I l OI U

Iz
0U 0.

z~0-
z C

LU D -,

o Io z
-< LL

<-.. . . .U

Cl) < - a - a -a - a
LUD ~zC/ -j ' ' pcc-

Ur F U U U

z wD A 0 - - LC

.r a- -P- >

U)U

z :Dwz0 J

0 3:0
< m-

wQ- z
-' 00<z

zz 30Jz

0- w2a

-fa . n-0sn C

0 UL C-0

Zz CL C

0 0o 2 .

0o = 0

- a

<H U,

a. M w u

0 L U .
LU xC- LL .

0.r < CDa- W
7 U. U~ H

z I-
Ha. V) 4X ZC'

a- _ ZI U
0 U A H a-H

C13

a- 7 7U 0 cr

0.~~~> U -s U 0 - .

w

4-17



a. I ~

o <~ < i~

kI I -.

1 20 )c I I

01 
<

z ~~~ I

wl, <

LUz <

0.
-z

cl) i-Z >- 0 V) Ln

-j< -j -j -. 1

Z c 5W

2 E~-

wa. a)

I-J

<o Z: z

-(A(

-z

z - 7n

<0 --

<C

Ca 
-

0 < L

z I- -
-J LL u.<

W 0c 0 < w

(f)0 Z CO ... r ZiuZI N 0f < 0 <

CoCO

4- 12



a.Qo

zI <

00I

00

x z

LO 0 z m

H0  
z
< CL

0 -
0.

'A -j

- >- .
0 CL

UO0 C) <
E <

z z
00

c CZ

LU I

0 00I

HL U . -

0r <

J. Z Z

7 Z) 7 Z

z.Z

0 00C0n
z (I CL

H< 0.0

w

z. w

w 

<

I LU

Z ul Q - 0

0W -

00 0

Cfl LL Y) <
w y w

0IrLrL

0 -z4-13



Waste Accumulation Areas

Currently most hazardous wastes and recyclable petroleum products

generated in the shops are collected at one of sixteen accumulation

points established on base. Wastes are transported to DPDO for storage

and disposal by contract. Figure 4.1 shows the accumulation areas

currently in use and one previous accumulation point. Some of the sites

accumulate only petroleum products which are recyclable, while others

accumulate hazardous wastes requiring disposal through DPDO. A few

accumulate both types of wastes. Most of the accumulated wastes are

currently picked up at DPDO by an outside contractor and disposed of off

base. Some minor spillage has occurred at a few sites, however major

leaks and spills have not been indicated.

Thirteen of the waste accumulation areas are at-grade facilities

and three are underground tanks. The BX Service Station and Auto Hobby

Shop both have 500-gallon tanks to store waste oils. A 10,000-gallon

tank at the Motor Pool is used to store contaminated JP-4 from various

flightline shops prior to use at the fire protection training area.

There are no known leaks from the three waste storage tanks.

Up until 1982, a 10,000-gallon railroad tank car buried near the

grenade range (Figure 4.1) was used as the main base waste accumulation

point. This facility (discussed later in this section) is no longer in

use.

Fuels Management

The fuels management system at Dyess AFB consists of over 130

storage tanks located throughout the base. Appendix D includes a list-

ing of all known tanks used for storing jet fuel (JP-4), vehicle gaso-

line (MOGAS), diesel fuel, fuel oil, waste fuel and waste oils. The

summary in Appendix D identifies the tank by facility number, product

stored, storage capacity, tank construction (above or below ground) and

also notes if the tank is active or inactive.

All bulk aviation fuels are delivered to the base by pipeline.

Rail and/or truck transport serve as a backup. Fuel from the above-

ground, bermed bulk storage tanks (9010, 9011, 9012, 9015 and 9016) is

transferred to a series of buried operational tanks along the flight-

line. Pumping stations then supply a flightline hydrant fueling system
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for the aircraft. Delivery of diesel fuel, fuel oil, and MOGAS to

various tanks on base is by truck. There have been no major spills or

leaks from the pipeline or truck fuel delivery systems.

All bulk and operational aviation fuel tanks are internally in-

spected on four and three year cycles, respectively. Other base storage

tanks are checked for leaks through inventory records. Spills and leaks

are discussed subsequently in this section.

Sludge removed from the bulk and operational fuel tanks during

internal inspection and cleaning has been disposed at three locations

since the base started. Figure 4.2 shows the disposal areas. From 1958

to 1967 the POL sludge was weathered on the ground just outside the

bermed area for the bulk storage tanks (Site No. 1). Sludge was then

weathered at the existing grenade range (Site No. 2) for about ten years

(1967-1978). For the past several years (1978-1984) sludge has been

Jisposed adjacent to une of the hydrant pumping stations (Facility

5402).

Spills and Leaks

Numerous small spills and leaks have occurred at the base, primari-

ly on the flightline. In the past, the small spills evaporated on the

ground/pavement, were picked up with absorbents, or were flushed to

storm drains by the fire department. Spills of small quantities of shop

wastes have also occurred with drainage to sanitary or storm sewers.

About 1000 gallons of JP-4 was spilled at the bulk storage tanks in

1970. This fuel flowed out of the diked area and into the nearby drain-

age channel. In 1974, a spill/leak of about 5000 gallons of JP-4

occurred within the bermed area at the 9010 bulk storage tank. A high

percentage of this fuel was recovered. A loss of an estimated 3,000 to

4,000 gallons of JP-4 occurred in 1976 at the 5403 hydrant pumping sta-

tion. Most of this fuel was flushed to surface drains with water and

some soaked into the ground. A fire at the DPDO area in 1976 resulted

in spillage of some PCB transformer oil. The soil which received the

spilled material was removed and disposed off base.

One interviewee indicated the railroad tank car used for waste

storage for several years was suspected to be leaking although this was

not confirmed.
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Pesticide Utilization

A number of pesticides are used by entomology and golf course

maintenance personnel at Dyess AFB. A listing of those currently used

is included in Appendix D.

Containers are triple rinsed prior to landfill disposal. For the

past 15 years this has been the disposal method for pesticide contain-

ers. Prior to about 1970 unrinsed pesticide containers were placed in

an evaporation/disposal pit (discussed later). All container rinsate is

used in preparing dilution water for the pesticide solutions. Water

used in rinsing the sprayers is used for dilution water or sprayed at

random locations on base.

Fire Protection Training

Two different areas have been used to conduct training exercises

for fire department personnel at Dyess AFB (Figure 4.3). The first area

was used for a number of years and is located near the old Tye Airfield.

The second site, which is currently being used, has been in operation

since the late 1960's. Photographs of the current fire protection

training area (FPTA) are shown in Appendix F.

Fire Protection Training Area No. 1

FPTA No. 1 was used from about 1956 until 1967 for training fire

protection personnel. Drums of ignitable waste were burned. The irums

were taken to the area, punctured, then ignited as the waste leaked onto

the ground. Water was not applied to the ground prior to the waste

leaking onto the ground. The waste burned included such materials as

JP-4, oils, paint thinners and paints. About 500 gallons of waste was

typically used per fire and the average frequency of fires was four per

month. The extinguishing agents used included protein foam and water.

There is no surface evidence of FPTA No. 1. Demolition of old Tye

Airfield structures took place in the area about ten years ago and this

probably disturbed the site.

Fire Protection Training Area No. 2

The current FPTA has been used since 1967. The training area

consists of a large aircraft mockup and a small pit. JP-4 (clean and

contaminated) has been the primary fuel burned at the site but some shop

wastes were combusted in the early years of operation. Six storage
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tanks which have a total capacity of about 2200 gallons supply the

training areas with fuel. Underground pipelines transfer the fuel from

the tanks to the burning areas.

The fires in the large mockup area use between 100 and 750 gallons

of fuel. In the small burning pit about 100 to 150 gallons of fuel are

used for each fire. Since the late 1970's there have been about 16

fires per year in the large mockup area and 8 fires per year in the

small pit. Prior to the late 1970's, fires occurred more often and the

quantities of fuel for each fire was greater. Water has typically been

applied to the ground before pouring fuels on the site.

The small fire pit has concrete side walls and bottom. The larger

pit is curbed with compacted gravel and soil but does not have any type

of concrete containment. Remaining liquids in the large mockup area

drain through a gravity line to a small unlined evaporation pit. The

evaporation pit (about 10 ft x 10 ft x 3 ft) is located near the large

mockup area.

Aqueous film forming foam (AFFF) has been used since 1971 to ex-

tinguish fires in the large mockup area. Dry chemicals and halon are

used to extinguish fires in the small fire pit. Other extinguishing

agents which have been used in the past include protein foam, chloro-

bromomethane, and carbon dioxide.

INSTALLATION WASTE DISPOSAL METHODS

The facilities at Dyess AFB which have been used for management and

disposal of waste are as follows:

o Landfill

o Hardfills

o Evaporation Pit

o Waste Storage Tank (Railroad Tank Car)

o Explosive Ordnance Disposal Area

o Sanitary Sewerage System

o Oil-Water Separators

o Surface Drainage System

o Incinerators
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Landfill

Only one landfill site has been used at Dyess AFB. This area,

located at the south edge of the base (Figure 4.4), was used to dispose

all solid waste from 1955 until 1972. The waste which was placed in the

area primarily included refuse and garbage but some shop wastes, con-

struction debris, and brush were also disposed.

Trenches were about 150 to 300 feet long, 16 feet wide and 8 to 10

feet deep. After the excavation of a trench, waste was placed into the

trench until filled; once filled it was covered with 4 to 5 feet of

soil. Burning took place in the trenches during the uarly years of use.

The existing site has numerous depressions which clearly identify the

location of the trenches. The depressions are potential ponding areas

for heavy rainfalls.

Since 1972, all refuse, garbage and other solid waste have been

collected and disposed off base by a contractor. However, construction

and demolition debris was disposed of in various hardfill areas on base.

Part of the area which was used as a landfill is presently a grenade

range. The rest of the landfill area remains undisturbed. Appendix F

contains photographs of the landfill.

Hardfills

Several hardfill areas have been used at Dyess AFB to dispose con-

crete, asphalt, construction/demolition debris, tree limbs and brush.

Eight areas have been identified on the installation and these are shown

in Figure 4.4. Appendix F contains photo'-aphs of some of the hardfill

areas.

Hardfill No. 1

A large area west of Diversion Road and east of the south diversion

ditch was used for a hardfill during the construction of the base up

until the late 1970's. Hardfill No. 1 was used to dispose construction

debris such as concrete, asphalt, bricks and lumber. The debris was

scattered over the area and pits were also dug to dispose the hardfill

material. In the late 1970's, when the area was no longer used to

dispose of hardfill material, excavation in the area filled in the pits

and leveled the mounds of hardfill material.
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-iardfill No. 2

During World War II, when the Tye Airfield was an active Army base,

numerous buildings stood near where Hardfill No. 2 is now located.

Foundations remained in place until approximately 10 years ago. At that

time, many of the foundations were covered and concrete rubble from the

area was buried in a pit (Hardfill No. 2). The pit measured about 75

feet by 150 feet and was about 7 feet deep. Once the pit was filled, it

was covered with soil. There still is evidence of the old runway and

also other concrete foundations in the area.

Hardfill No. 3

Hardfill No. 3 is located behind Roads and Grounds, Building 8050.

The area was used from 1978 until about 1983 to dispose of concrete and

asphalt. A pit 100 feet by 150 feet in size and 3 to 4 feet deep was

used to lispose of the concrete and asphalt. There were no reports of

any other types of wastes being placed into the area.

Harifill No. 4

Hardfill No. 4 was started in 1979 and is still in use today. Two

pits were originally excavated to dispose of concrete and tree limbs.

Once the pits were filled, the surrounding area began to be used as a

hardfill area. The hardfill has disposed of tree limbs, brush, con-

crete, and asphalt. There is also evidence of mattresses, clothing,

toys, and other household items scattered throughout the hardfill area.

These waste materials reportedly have been taken to the area by persons

living on base. Much of the hardfill area has been covered with soil.

Hardfill No. 5

Hardfill No. 5 is located near the buried railroad car on the west

side of Diversion Road. This area was used from 19P0 to 1981 to dispose

of concrete from the base. The concrete was placed on the ground and

then spread out over the area. The concrete remains on the ground or

partially buried and grass and brush is growing throughout the hardiill

site.

Hardfill No. 6

Hardfill No. 6 is located in the base golf course. This disposal

area has been in use since 1980. Tree limbs, brush, grass clippings and

soil are the only reported wastes which have been placed at the site.

4-23



Two trenches approximately 100 feet in length, 16 feet in width and

between 4 and 6 feet deep have been used to dispose of the hardfill

material.

Hardfill No. 7

In 1981 Hardfill No. 7 was used to dispose of concrete from the

base. The concrete was placed in a pile and remains that way today.

There were no reports of any other waste being placed in the area.

Hardfill No. 8

Hardfill No. 8 was used in 1984 to dispose of concrete and asphalt

from the base. Two pits were excavated approximately 100 feet by 150

feet and 10 feet in depth. Accumulated concrete and asphalt was then

placed into the pits and covered with soil. The excavated soil was

stockpiled and is currently used as a cover at Hardfill No. 4.

Evaporation Pit

From the late 1950's or posnibly early 1960's until the late 1970's

an evaporation pit (Figure 4.5) was used to dispose of empty drums,

drums containing liquid waste, tree limbs and brush. This area was

located in the vicinity of Hardfill No. 1 and measured approximately 150

feet by 300 feet with a depth of 8 to 10 feet. This area reportedly

received large quantities of shop liquid waste such as solvents, oils

and hydraulic fluids. Numerous shop records indicate that liquid wastes

were disposed at the "oil evaporation pit" near the landfill. Several

interviewees noted that the wastes did not appear to drain from the area

the nearby South Diversion Ditch.

In the late 1970's, soil removed from excavation in the area was

used to fill and cover the evaporation pit. This probably took place at

the same time as the closing activities for the nearby Hardfill No. 1.

Waste Storage Tank (Railroad Tank Car)

A buried railroad tank car, with a capacity of 10,000 gallons, has

been used as a major storage facility for much of the liquid waste

generatod at Dyess AFB from the early 1960's until 1982. As shown in

Figure 4.5, this underground storage tank is located west of Diversion

Road and eAst of the South Diversion Ditch near the present grenade

range. Wastes placed into the tank car by shop personnel included such

items as carbon removing compound, hydraulic fluids, penetrant, oils,

4-24



FIGURE 4_.5

DYESS AFB

EVAPORATION PIT, EOD BURIAL SITES
AND WASTE STORAGE TANK

EOD BURIAL
SITE NO. 1

(1 960's-Present)

BURED RR TANK CAR
LAK(E (wsestorage before

TOTTEN ff-base contractor
removal)

/ EVAPORATION PIT 2~2
(i 950's/ 1960's-

late 1970's) EOD BURIAL

SIENO

SOUIRCE: It4STALLA ION DOCUMENTS

I4-25 ES ENGINEERING -SCIENCE



thinners, paints, and solvents. The wastes were usually sold to asphalt

companies which used the liquids in preparing asphalt.

The tank car was pumped out for a final time in 1982 and the struc-

ture remains abandoned in its original location. Sludge accumulated in

the tank is believed to remain. No testing was ever performed to assess

the structural integrity of the tank.

Explosives Ordnance Disposal Area

The explosives ordnance disposal (EOD) area at Dyess is located

near the north edge of the base, northeast of the munitions bunkers (see

Figure 4.5). The area consists of a hole in the ground which is used to

detonate explosives and a hole used for burning of cartridges, flares,

fireworks, small arms and miscellaneous pyrotechnics. Spent casings

have been removed from the detonation and burn holes and buried in pits

at the site. The pits are approximately 20 feet by 10 feet and about 6

feet deep. The burial pits are covered with a miimum of 18 inches of

soil. Several pits have been used in the EOD area in the past.

In about 1977, a pit near Hardfill No. 1 was used as an EOD burial

area. The area was used only a few times for the disposal of spent

casings.

Sanitary Sewerage System

wastewater from Dyess AFB has always been treated off base at

facilities owned and operated by the City of Abilene. The sanitary

sewerage system was constructed along with the base in the early 1950's.

The collection system serves all base housing, administrative and shop

areas.

Wastewater from the Dyess AFB system has been periodically sampled

by the City of Abilene to characterize the discharge. Data has been

obtained (1 to 7 times per year) since 1976. A review of the informa-

tion indicates heavy metals and pH have routinely been within acceptable

limits established by the City. However, a few excursions of total

suspended solids, biochemical oxygen demand and oil and grease are indi-

cated, suggesting intermittent discharge of some shop wastes have prob-

ably cccurred.
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Oil-Water Separators

There are ten oil-water separators installed at Dyess AFB. Table

4.2 lists the facilities and indicates the effluent discharge point for

each. Three units were likely installed in the early 1970's but the

others have been constructed within the past four years.

Oil is removed from the separators on an "as required" basis.

Waste oils are disposed off base via the DPDO.

Some of the installation documents suggest that other oil-water

separators exist on the base at other locations. These other facilities

referred to as oil-water separators are either waste oil storage tanks

(such as at the BX Service Station and Auto Hobby Shop) or catch basin/-

sediment trap-type structures (such as for BX Service Station, Vehicle

Maintenance, and Auto Hobby washrack/floor drains; AGE washrack, etc.).

Surface Drainage System

As discussed in Section 3, the surface drainage system at the base

consists of storm sewers and open ditches/channels. The surface drain-

age system has received accidental fuel spills and periodic spills/dis-

charges from the shop areas. Oil-water separators installed in the

early 1970's and in the early 1980's have controlled some of the shop

discharges. Most of the storm drainage from the shop area enters the

North Diversion Ditch (see Figure 3.2).

Installation documents note one incident relative to base surface

-dater quality. The first occurred in 1970 and is referred to as a

pollution claim (Amerine vs. Dyess AFB, TX). A local farmer complained

that his livestock were suffering adverse health effects due to the

pollution of Little Elm Creek by Dyess AFB. An investigation by base

personnel concluded that the aircraft washrack was discharging waste-

water via a subsurface storm drain and the diversion ditch to Little Elm

Creek. Water in the stream then flowed off base to the farmer's pro-

perty where a portion of it was impounded to provide livestock watering

supplies. Analytical data indicated that water discharged from the

washrack contained elevated concentrations of surfactants, dissolved

solids, phosphate, sulfate, iron, manganese, lead and had a moderately

high chemical oxygen demand. The discharge problem was subsequently

corrected.
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TABLE 4.2

OIL-WATER SEPARATORS

AT DYESS AFB

Approximate Effluent
Facility Area Year of Discharge

No. Served Installation Point

4116 Fuels Management 1982 Sanitary Sewer

4220 Aircraft Washrack (1) Sanitary Sewer

(2)
4311 Engine Shop 1984 Sanitary Sewer

4315 Fuel Cell Docks Early 1970's Storm Sewer

4316 Fuel Cell Docks Early 1970's Storm Sewer

5017 Refurb Hanger Early 1980's Storm Sewer

5204 Munitions Equipment 1983 Sanitary Sewer

Maintendnce

5300 Engine Test Cell 1981 Surface Drainage

5305 Engine Test Cell Early 1980's (3)

8007 CE Vehicle Washrack 1981 Sanitary Sewer

(1) Oil-water separator probably installed in 1970's as a result of stream
pollution incident (discussed in this section). Date for revision of
discharge from storm system to sanitary system unknown.

(2) Revised from storm sewer system in 1985.
(3) After the oil-water separator, discharge is to a septic tank and then an

underground tile field.

Source: Installation documents.
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Incinerators

Two incinerators are operated on the base. The hospital (Building

9202) operates an incinerator for combustion of pathological waste and

Facility 8606 is an incinerator used for burning classified documents

and refuse returned on aircraft from overseas locations. Previously an

incinerator operated at Building 7318 was used for the classified docu-

ments. The ash from the incinerators has been disposed at the on-base

landfill until it closed and then at off-base disposal sites.

EVALUATION OF PA6T DISPOSAL ACTIVITIES AND FACILITIES

Review of past waste generation and management practices at Dyess

AFB has resulted in identification of 25 sites and/or activities which

were considered as areas of concern for potential contamination and

migration of contaminants.

Sites Eliminated from Further Evaluation

The sites of initial concern were evaluated using the Flow Chart

presented in Figure 1.2. Sites not considered to have a potential for

contamination were deleted from further evaluation. The sites which

have potential for contamination and migration of contaminants were

evaluated using the Hazard Assessment Rating Methodology (HARM). Table

4.3 summarizes the results of the flow chart logic for each of the areas

of initial concern.

Sixteen of the 25 sites/activities assessed did not warrant further

evaluation. The rationale for omitting these sites from HARM evaluation

is discussed below.

Hardfill Nos. 1 through 8 have received construction and demolition

debris (concrete, asphalt, wood, etc.), tree limbs and brush, and other

bulky items. There is no evidence hazardous waste was disposed at these

sites. Hardfill No. 1 was immediately adjacent to the evaporation pit

and probably was closed about the same time. Somte materials from the

U evaporation pit could have been mixed with hardfill materials during

closure operations but this will be considered as a part of the assess-

ment of the evaporation pit.

I
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TABLE 4.3

SUMMARY OF FLOW CHART LOGIC FOR AREAS OF

INITIAL HEALTH, WELFARE AND ENVIRONMENTAL CONCERN

AT DYESS AFB

Potential Hazard Need for Further

to Health, Welfare IRP Evaluation/ HARM

Site or Environment Action Rating

Landfill Yes Yes Yes

Fire Protection Training Area No. 1 Yes Yes Yes

Fire Protection Training Area No. 2 Yes Yes Yes

Evaporation Pit Yes Yes Yes

Waste Storage Tank Yes Yes Yes

(Railroad Tank Car)

POL Sludge Disposal Area No. 1 Yes Yes Yes

POL Sludge Disposal Area No. 2 Yes Yes Yes

South Diversion Ditch Yes Yes Yes

North Diversion Ditch Yes Yes Yes

Hardfill No. I No No No

Hardfill No. 2 No No No

Hardfill No. 3 No No No

Hardfill No. 4 No No No

Hardfill No. 5 No No No

Hardfill No. 6 No No No

Hardfill No. 7 No No No

Hardfill No. 8 No No No

EOD Burial Site No. 1 No No No

EOD Burial Site No. 2 No No No

POL Sludge Disposal Area No. 3 No No No

Waste Accumulation Areas No No No

Spill and Leak Areas No No No

Pesticide Handling No No No

Wastewater System No No No

Incinerators No No No

Source: Engineering-Science
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The explosive ordnance disposal areas have burned or detonated a

wide variety but small quantity of munitions and explosives. Site No. 1

has operated for a number of years but site No. 2 functioned only one

year. Burning of the solid explosives minimized residual materials at

the site. The solid nature of any residuals and the environmental

setting minimizes any contamination potential.

POL Sludge Disposal Area No. 3 has only been used a few years and

has thus received small quantities of POL tank cleaning sludge compared

to the other two sites. Site No. 3 is situated such that the receptors

and pathways for potential contamination are minimized compared with

other areas. Based on these factors, this site is not considered to

have potential for contamination.

There are no records of major spills or leaks at waste accumulation

areas. Several waste accumulation areas have also been in operation

only a few years. Therefore the accumulation points have been eliminat-

ed from further assessment.

Spills and leaks have occurred at several locations on the base.

These have either been cleaned up at the site or flushed to the surface

drainage system. Both the North and South Diversion Ditches will be

evaluated further as the primary recipient of long-term spills and leaks

at the base. Specific spill and leak sites will not be evaluated fur-

ther.

The methods used for handling pesticides on the base do not suggest

potential contamination. Containers have routinely been rinsed and

properly disposed.

The wastewater system has received periodic discharges of shop

wstes as evidenced from city monitoring data. However, no on-going

performance problems have been reported by city wastewater treatment

personnel.

The incinerators on base have no indication of operations which

cause hazardous disposal of wastes.

Sites Evaluated Using HARM

The remaining nine sites identified in Table 4.3 were evaluated

using the Hazard Assessment Rating Methodology. The HARM process takes

4-31



into account characteristics of potential receptors, waste characteris-

tics, pathways for migration, and specific characteristics of the site

related to waste management practices. Results of the HARM analysis for

the sites are summarized in Table 4.4. The POL Sludge Disposal Area No.

2 is situated on top of or adjacent to the landfill and these sites have

been combined for the HARM rating. Similarly, the waste storage tank is

located adjacent to the evaporation pit and has been combined. Thus,

only seven HARM ratings appear for the nine sites in Table 4.4.

The procedures used in the HARM system are outlined in Appendix G

and the specific rating forms for the seven sites at Dyess AFB are pre-

sented in Appendix H. The HARM system is designed to indicate the

relative need for follow-on action.
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TABLE 4.4

SUMMARY OF HARM SCORES FOR
POTENTIAL CONTAMINATION SITES

AT DYESS AFB

Waste

Charac- Waste

Receptor teristics Pathways Management HARIM
Rank Site Subscore Subscore Subscore Factor Score

1 Evaporation Pit/Waste 52 90 43 1.0 62

Storage Tank

2 North Diversion Ditch 53 56 52 1.0 54

3 Fire Protection Training 51 64 50 0.95 52tArea No. 2

4 Fire Protection Training 29 64 56 1 .0 50

Area No. 1

5 Landfill/POL Sludge 54 48 43 1.0 48
Disposal Area No. 2

6 South Diversion Ditch 53 40 49 1.0 47

7 POL Sludge Disposal Area 45 36 S6 1.0 46
No. 1

NOTE: HARM Score = ((Receptors + Waste Characteristics + Pathways) x 1/31 x

Waste Management Factor

Source: Engineering-Science
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SECTION 5

CONCLUS IONS

The goal of the IRP Phase I study is to identify sites where there

is potential for environmental contamination resulting from past waste

disposal practices and to assess the probability of contamination migra-

tion from these sites. The conclusions given below are best estimates

based on field inspections; review of records and files; review of the

environmental setting; interviews with base personnel, past employees

and local, state and federal government employees; and assessments using

the HARM system. Table 5.1 contains a list of the potential contamina-

tion sources identified at Dyess AFB and a summary of the HARM scores

for those sites.

EVAPORATION PIT/WASTE STORAGE TANK

SThe evaporation pit/waste storage tank site has sufficient poten-

tial to create environmental contamination and follow-on investigation

j is warranted. The evaporation pit received significant quantities of

waste oils, solvents, hydraulic fluids, etc., for numerous years. The

evaporation pit was unlined and thus had the potential to leach wastes

into the ground. The underground waste storage tank also received

similar waste materials. It is uncertain whether the storage tank

leaked. The waste characteristics subscore predominantly influenced the

total HARM score of 62.I
NORTH DIVERSION DITCH

The north diversion ditch, particularly near the flightline area,

has sufficient potential to create environmental contamination and

follow-on investigation is warranted. Most of the storm drainage from

the shop area enters this drainage channel. The aircraft washrack and

other uncontrolled shop discharges went to the ditch in the early years

of base operations. The north diversion ditch has flow periodically.
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TABLE 5.1
SITES EVALUATED USING THE

HAZARD ASSESSMENT RATING METHODOLOGY

AT DYESS AFB

HARM
Rank Site Operation Period score

1 Evaporation Pit/Waste 1950's/1960's - 62
Storage Tank late 1970's

2 North Diversion Ditch 1955 - Present 54

3 Fire Protection Training 1967 - Present 52
Area No. 2

4 Fire Protection Training 1956 - 1967 50
Area No. 1

(2)
5 Landfill/POL Sludge Disposal 1955 - 1972 3) 48

Area No. 2 1967 - 1978 (3)

6 South Diversion Ditch 1955 - Present 47

7 POL Sludge Disposal Area No. 1 1958 - 1967 46

(1) This ranking was performed according to the Hazard Assessment
Rating Methodology (HARM) described in Appendix G. Individual
rating forms are in Appendix H.

(2) Landfill
(3) POL Sludge Disposal Area
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This intermittent flow condition may cause the channel to function as a

leaching area when shop wastes are discharged. The waste characteris-

tics subscore contributed to the total HARM score of 54.

FIRE PROTECTION TRAINING AREA NO. 2

Fire Protection Training Area No. 2, operated for a number of

years, has sufficient potential to create environmental contamination

and follow-on investigation is warranted. Materials burned at the site

have primarily been clean and contaminated JP-4 fuels but some oils and

shop wastes have also been burned. The waste characteristics subscore

influenced the total HARM score of 52.

FIRE PROTECTION TRAINING AREA NO. 1

Fire Protection Training Area No. 1 has sufficient pote.itial to

create environmental contamination and follow-on investigation is war-

ranted. This site burned a variety of combustible shop wastes during

the early years of base operations. There is no surficial evidence of

this fire protection training area. It is believed Hardfill No. 2

disposal operations may have disturbed the soil at the site. The total

HARM score of 50 is influenced by the waste characteristics subscores.

LANDFILL/POL SLUDGE DISPOSAL AREA NO. 2

The landfill and POL sludge disposal area has sufficient potential

to create environmental contamination and follow-on investigation is

warranted. Relatively moderate quantities z[ POL tank cleaning sludge,

paint sludge and other shop wastes were disposed at the site. The

receptor subscore contributed to the total HARM score of 48.

SOUTH DIVERSION DITCH

The south diversion ditch is concluded to have minimal potential to

create environmental contamination. This drainage channel has received

runoff from the engine test cells but most of the shop area drains to

the north diversion ditch. The drainage area contributing to the south

diversion ditch is significantly larger than the north channel and thus

has more opportunity to minimize the impact of any surface runoff con-

taminants. As discussed later in Section 6, the south diversion ditch
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will be considered indirectly as a part of further investigations at the

leaching pit and landfill. The total HARM score for the south drainage

channel is 47, which is primarily influenced by the receptors subscore.

POL SLUDGE DISPOSAL AREA NO. 1

The POL sludge disposal area (No. 1 ) located adjacent to the bulk

storage tanks is concluded to have minimal potential to create environ-

mental contamination. A small quantity of tank cleaning sludge was

weathered in the area for about a ten year period. The low waste char-

acteristics subscore contributed to the total HARM score of 46. The

runoff impact of the sludge weathering site will indirectly be assessed

as a part of the north diversion ditch evaluation (discussed in Section

6).
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SECTION 6

i RECOMMENDATIONS

Seven sites were identified at Dyess AFB as having the potential

for environmental contamination. These sites have been evaluated and

rated using the HARM system which assesses their relative potential for

4contamination and provides the basis for determining the need for addi-

tional Phase II IRP investigations. Five of the seven sites have suffi-

cient potential to create environmental contamination and warrant Phase

II investigations.

4RECOMMENDED PHASE II MONITORING

The subsequent recommendations are made to further assess the po-

I tential for environmental contamination from waste disposal areas at

Dyess AFB. The recommended actions are hydrogeological surveys and sam-

4pling and monitoring programs to determine if contamination does exist

at the site. If contamination is identified in this first-step investi-

4gation, the Phase II sampling program will probably need to be expanded

to define the extent and type of contamination.

The hydrogeologic conditions present at each disposal site are

entirely site-specific due to variations in geology, topography, land

use modifications, etc. These conditions or man-made changes in the

Ilocal environmental setting must be clearly understood in order to de-

sign an effective ground-water quality monitoring system. At present,

these site-specific conditions at Dyess AFB disposal areas are unknown.

Soil test borings and temporary observation wells may need to be em-

4ployed to obtain the required information. A systematic, more efficient

and cost-effective approach would be to utilize geophysical techniques

4 to obtain preliminary local subsurface information. Electrical resis-

tivity (ER) and electromagnetic conductivity (EMC) are geophysical in-

struments that employ indirect measurement technologies to collect data

describing subsurface material electrical properties. They respond to
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changes or contrasts in either the horizontal or vertical planes which

may be correlated to direct sampling methods, such as test borings.

Both methods may be utilized in shallow situations (less than thirty

feet deep) if local geology permits, to determine stratigraphic changes,

depth to ground water, aquifer thickness and contaminated zones if suf-

ficient contrast exists. ER may be employed in more complicated ter-

rains or in situations where deep contamination is suspected. Wells

may then be installed systematically, in zones selected by the geophysi-

cal techniques. This approach to monitoring program design significant-

ly reduces both costs and schedules. The use of geophysical techniques

at waste disposal facilities has been well documented in the technical

literature. A USEPA guidance manual describes the capabilities and

limitations of electrical resistivity at waste disposal facilities and

is applicable to the probable conditions that may be encountered at

Dyess AFB (USEPA, 1978). Other geophysical methodologies can be uti-

lized for specialized purposes. For example, the magnetometer may be

utilized to locate either buried objects or disturbed zones (backfilled

trenches or pits) in shallow and deep settings.

Ground-water quality monitoring systems must be designed for the

existing site-specific conditions. Guidelines for well system design

have been published in several USEPA reports. For large areas/land-

fills, or for areas with multiple ground-water flow directions, it is

recommended that more than the usual four wells (one upgradient and

three downgradient, from RCRA, Subpart F, Section 265.91, "Ground-Water

Monitoring System") be provided. where multiple flow directions may

exist beneath a site, geophysical methods should be utilized to guide

well placement, both the physical location and the screened interval.

In situations where the site is physically large or has an unusual geom-

etry and therefore has a long downgradient dimension (the site border,

which when sketched on a topographic map, appears to be drawn at a right

angle to the principal direction of ground-water flow), the general rule

is to install one monitoring well for each 250 feet of downgradient

frontage (USEPA, 1980). This well spacing is considered to be a maximum

allowable interval between wells, assuming that local hydrogeologic

conditions are reasonably uniform. Wells must be installed at closer

intervals if the site subsurface conditions are determined to be com-

plex.
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The recommended Phase II monitoring program for the four sites at
Dyess AFB is summarized in Table 6.1 and discussed below for each site.

Evaporation Pit/Waste Storage Tank and Landfill/POL Sludge Disposal krea

4No. 2

The evaporation pit and landfill/sludge disposal areas are very

close together. Phase II monitoring at these sites is recommended to be

combined since the hydrogeological conditions are likely to be closely

linked.

The initial steps recommended include obtaining one test boring and

then conducting an EMC survey at the site. A magnetometer survey is
then recommended. The results of these initial surveys can be corre-

lated to provide a basis for more clearly defining the subsurface condi-

tions. A site specific hydrogeological study should be performed to

fully characterize the ground water flow direction and other factors.
These data will then be utilized to strategically locate the two upgra-

dient wells and 12 to 14 downgradient wells. Based upon the anticipated

site hydrogeology, one upgradient well would be located by the installa-

Vtion boundary near the evaporation pit and the other in the southwest

boundary corner adjacent to the landfill. The downgradient wells would

be located along the eastern and northern perimeter of the evaporation

pit and landfill site.

The monitoring wells would be sampled and analyzed for the parame-

ters in Table 6.2. In addition it is proposed to obtain sediment sam-

ples at about four locations in the South Diversion Ditch and conduct

the analyses in Table 6.2. This monitoring program will serve as a

screening to determine potential contamination from these disposal

sites. If this initial screening provides positive results, more exten-

sive tests and possibly additional wells may be necessary in Phase II to

fully characterize the extent and type of contamination.

North Diversion Ditch

Sediment samples collected at about six locations from the North

Diversion Ditch are recommended. Four samples should be obtained in the

vicinity of the flightline discharges with the remaining two spaced at

wider intervals to the South Diversion Ditch confluence. The objective
of this sampling and analysis is to characterize the potential impact

from long-term discharges and spills to the drainage system. If shallow
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TABLE 6.1

RECOMMENDED MONITORING PROGRAM FOR PHASE II IRP
AT DYESS AFB

Site (Rating Score) Recommended Monitoring Program

Evaporation Pit/Waste Storage Obtain one test boring at the site.

Tank (62) and Perform a geophysical survey using

Landfill/POL Sludge Disposal electromagnetic conductivity techniques

Area No 2 (48) to define the limits of the evaporation

pit. Conduct a magnetometer survey of

the evaporation pit site to identify

areas where drums are buried. Perform

a site specific hydrogeological study
of the evaporation pit-landfill area.

Locate and install 2 upgradient (back-
ground) wells and 12 to 14 wells

downgradient of the evaporation pit-
landfill area. Construct the wells

with Schedule 40 PVC and screen them at
least 10 ft. into the upper aquifer.

Allow the screen to extend above the

water table to collect any floating

materials. Obtain four downstream

samples (at surface and 4.0 ft. deep)

in the South Diversion Ditch at approx-
imately 1,000 ft intervals starting

from the evaporation pit area. Fill
and compact sample holes with clay.

Sample and analyze the ground water and
sediment samples for the parameters in

Table 6.2.
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TABLE 6.1

(Continued)
RECOMMENDED MONITORING PROGRAM FOR PHASE II IRP

AT DYESS AFB

I
Site (Rating Score) Recommended Monitoring Program

North Diversion Ditch (54) Obtain about six sediment samples at
the surface and 4.0 ft. deep from the4North Diversion Ditch. Take four
samples at approximately 1,000 ft.
intervals near the flightline dis-
charges and the remaining two spaced
evenly to the confluence with the South
Diversion Ditch. Fill and compact the
sample holes with clay. Analyze the
sediment samples for the parameters
listed in Table 6.2.

Fire Protection Training Area Obtain one test boring about 30 ft.
No. 2 (52) deep at the site. Conduct an electri

cal resistivity survey of the site.
Utilize the geophysics data and test
boring data to confirm the continuity
of the site geology and to assist in
finalizing monitoring well locations.
Install one upgradient and three down-
gradient monitoring wells. Construct
the wells with Schedule 40 PVC and
screen them at least 10 ft. into the
upper aquifer. Allow the screen to ex-
tend above the water table to collect
any floating materials. Sample and
analyze the ground water for the para-
meters in Table 6.2.

Fire Protection Training Area Obtain four soil borings (one control)
No. 1 (50) 10 ft. deep or to the water table if it

is less than 10 ft. Analyze the soil
every 2 ft. for the parameters listed

in Table 6.2.

E
Sue: Eng ineering-Science
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TABLE 6.2

RECOMMENDED LIST OF ANALYTICAL PARAMETERS FOR PHASE II IRP
AT DYESS AFB

Evaporation Pit/Waste Storage Tank

and
Landfill/POL Sludge Disposal Area No. 2

Ground Water Sediment

pH Oil and Grease

Oil and Grease Volatile Hydrocarbons
Total Dissolved Solids EP Toxicity (Metals Only)

Total Organic Carbon

Total Organic Halogens
Lead
Phenols
PCB

Fire Protection Training Area No. 2 (Ground Water)

pH

Oil and Grease

Total Dissolved Solids
Total Organic Carbon
Total Organic Halogens
Lead
Phenols

North Diversion Ditch (Sediment) and Fire Protection
Training Area No. 1 (Soil)

Oil and Grease
Volatile Hydrocarbons
EP Toxicity (Metals Only)

Source: Engineering-Science
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i
sediment contamination is indicated, the Phase II program should be

expanded to include deeper drainage channel soil borings and/or monitor-

ing wells along the channel.

Fire Protection Training Area No. 2

At FPTA No. 2 one test boring is recommended at the site in the

vicinity of the large burning area and evaporation pit. Soil character-

istics obtained from this boring would be correlated with ER survey data

to fully characterize the subsurface geological conditions. This site

4information will enable effective siting of one upgradient and three

downgradient monitoring wells. Based upon the current understanding of

site hydrogeology it is expected that the background well would be posi-

tioned between the FPTA site and the aircraft apron while the downgradi-

ent wells would be located generally east-southeast of the burning-evap-

oration pit area.

The parameters to be analyzed for the ground water samples (Table

6.2) will serve as a screening to determine if contamination exists at

the site. More extensive tests may be required if positive results are

obtained in the initial sampling.

Fire Protection Training Area No. 1

At FPTA No. 1 three soil borings in the area used for burning and

one control boring away from the area are recommended. The soil borings

should be taken to a depth of 10 feet or to the water table if it is

less than 10 feet. Soil samples should be collected and analyzed every

two feet for the parameters listed in Table 6.2. If soil sampling veri-

fies contamination, monitoring wells and/or more soil sampling may be

necessary to assess the extent of migration.

6I
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I ES ENGINEERING -SCIENCE

i Biographical Data

ROBERT L. THOEM
Civil/Environmental Engineer

Personal Information

Date of Birth: August 26, 1940

4 Education

B.S. Civil Engineering, 1962, Iowa State University, Ames, IA

M.S. Sanitary Engineering, 1967, Rutgers University, New

Brunswick, NJ

Professional Affiliations

Registered Professional Engineer in six states
American Academy of Environmental Engineering (Diplomate)
American Society of Civil Engineers (Fellow)

National Society of Professional Engineers (Member)
Water Pollution Control Federation (Member)

Honorary Affiliations

Who's Who in Engineering
SWho's Who in the Midwest

USPHS Traineeship

W Experience Record

1962-1965 U.S. Public Health Service, New York, NY. Staff

SEngineer, Construction Grants Section (1962-1964).
Technical and administrative management of grants for
municipal wastewater facilities.

i Water Resources Section Chief (1964-1965). Supervised

preparation of regional water supply and pollution
9control reports.

1966-1983 Stanley Consultants, Muscatine, IA and Atlanta, GA.

Project Manager and Project Engineer (1966-1973).
Responsible for managing studies and preparing reports
for a variety of industrial and governmental environ-

i mental projects.

Environmental Engineering Department Head (1473-1976).

Supervised staff involved in auditing environmental
practices, conducting studies and preparing reports
concerning water and wastewater systems, solid waste
and resource recovery and water resources projects

I (industrial and governmental).



tb& t L. Thom !@) ESENGJNEERING-SCIENCE

Resource Management Department Head (1976-1982). Res-
ponsible for multidiscipline staff engaged in planning
and design of water and wastewater systems, solid waste
and resource recovery, water resources, bridge, site
development and recreational projects (industrial,
domestic and foreign governments).

Associate Chief Environmental Engineer (1980-1983).
Corpdrate-wide quality assurance responsibilities on
environmental engineering planning projects.

Ope~tjons Group Head and Branch Office Manager (1982-
1983) Directed multidiscipline staff respohsible for
plannihg and design of steam generation, utilities,
bridg-, water and wastewater systems, solid:waste and
resodr;ce recovery, water resources, site development and
recreational projects (industrial, domestic and foreign
governments). Administered branch office support acti-
vities.

Projdct Manager/Engineer for over 25 industrial pro-
jects, 25 city and county projects ranging in present
study_ -area population from 1,400 to 1,700,000, 10
regional (multi-county) planning or operating agency
profdcts, five state agency projects, 10 projects for
federal agencies, and several projects for Middle East
governments.

1983-Date Engineering-Science. Senior Project Manager. Respon-
sible for managing a variety of environmental projects.
Conducted hazardous waste investigations at-oseven U.S.
Air Force installations to identify the potGntial
migration of contaminants resulting from past disposal
practices under the Phase I Installation Restoration
Program. Evaluated solid waste collection;'disposal and

potential for resource recovery at a U. S. Army post.

Publications and Presentations

Thirteen presentations and/or papers in technical publications
dealing with solid waste, sludge, water, wastewater and project
cost evaluations.
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tBiographical Data

JOHN R. ABSALON
Hydrogeologist

jPersonal Information
Date of Birth: 12 May 1946

Education

B.S. in Geology, 1973, Upsala College, East Orange, New Jersey

Professional Affiliations

Certified Professional Geologist (Indiana No. 46) (Virginia No. 241)
Association of Engineering Geologists
Geological Society of America

4National Water Well Association
Expeilence Record

1973-1974 Soil Testing Incorporated-Drilling Contractors,
Seymour, Connecticut. Geologist. Responsible for
the planning and supervision of subsurface investi-
gations supporting geotechnical, ground-water con-
tamination, and mineral exploitation studies in the
New England area. Also managed the office staff,

*drillers, and the maintenance shop.

1974-1975 William F. Loftus and Associates, Englewood Cliffs,
New Jersey. Engineering Geologist. Responsible for
planning and management of geotechnical investigations
in the northeastern U.S. and Illinois. Other duties

*included formal report preparation.

1975-1978 U.S. Army Environmental Hygiene Agency, Fort Mc-
Pherson, Georgia. Geologist. Responsible for
performance of solid waste disposal facility siting
studies, non-complying waste disposal site assess-
ments, and ground-water monitoring programs at mili-
tary installations in the southeastern U.S., Texas,
and Oklahoma. Also responsible for operation and

management of the soil mechanics laboratory.

1978-1980 Law Engineering Testing Company, Atlanta, Georgia.

Engineering Geologist/Hydrogeologist. Responsible
for the project supervision of waste management, water

quality assessment, geotechnical, and hydrogeologic
studies at commercial, industrial, and government
facilities. General experience included planning and

management of several ground-water monitoring programs,

* A-3



ES ENGINEERING-SCIENCE

John R. Absalon (Continued)

development of remedial action programs, and formula-
tion of waste disposal facility liner system design
recommendations. Performed detailed ground-water
quality investigations at an Air Force installation in
Georgia, a paper mill in southwestern Georgia, and
industrial facilities in Tennessee.

1980-Date Engineering-Science. Hydrogeologist. Responsible
for supervising efforts in waste management, solid
waste disposal, ground-water contamination assessment,

leachate generation, and geotechnical and hydrogeo-
logic investigations for clients in the industrial and
governmental sectors. Performed geologic investiga-
tions at twelve Air Force bases and otherindustrial

sites to evaluate the potential for migration of haz-
ardous materials from past waste disposal practices.
Conducted RCRA ground-water monitoring studies for in-
dustrial clients and evaluated remedial action alterna-
tives for a county landfill in Florida. Conducted
quality management, hydrogeologic and ground-water
quality programs for the pulp and paper industry at
several mills located in the Southeast United States.

Publications and Presentations

Eleven presentations and/or papers in technical publications or
conferences dealing with geology, ground water, and waste disposal/-
ground water interaction.
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Biographical Data

THOMAS R. HARPER
Environmental Scientist

Personal Information

Date of Birth: 25 March 1959

Education

B.S. in Chemistry, 1983, Ohio State University, Columbus, OH

B.S. in Microbiology, 1983, Ohio State University, Columbus, OH

Professional Affiliations

American Chemical Society

Experience Record

1983-Date Engineering-Science, Inc., Atlanta, Georgia.

Analytical Chemist (1983-1984). Laboratory work in-
volved analyzing samples from industrial clients.

Analysis for priority pollutants, heavy metals, and
organic compounds on samples including soils, sludges,

water, and wastewater. Experience with instrumentation

includes TOC, gas and liquid chromatography, atomic

absorption, infra-red and nuclear magnetic resonance

spectroscopy.

Bench scale wastewater treatability testing includes

studies of PCB and DEHP removal for a capacitor

manufacturer, organics removal for a pharmaceutical
company, and solids removal for a food processing

plant. Bioassay study was performed for a specialty
chemical company. Geophysical surveys using electrical

resistivity for a pesticide manufacturer and a lead
reclamation facility.

Environmental Scientist (1984-Date). Involved in the

development of environmental studies, inventories, and
evaluations for municipal, industrial, and federal

government projects.

Participated in environmental audits of pest waste

disposal practices including the disposal of hazardous
wastes. These evaluations were conducted at two Air

Force Baaes. This involved records search, data eval-
uation, shop inspections, disposal site investigations

and ecological analysis for these installations.
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Thomas R. Harper (Continued)

A key member in the preparation of a Part B for an

adhesives manufacturing facility operated by General

Electric. Project Manager for a hazardous waste Clo-
sure Plan and Part A revision under RCRA for General

Motors. Prepared a satellite accumulation plan requir-
ed under RCRA for an adhesives manufacturer. The plan
outlined the RCRA requirements for hazardous waste

storage of less than 90 days.
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TABLE B.1

I LIST OF INTERVIEWEES

Years of Service
Most Recent Position at Dyess

1. NCOIC, Explosives Ordnance Disposal, 96 MMS 2

2. NCOIC, Entomology, 96 CES 1
3. Grounds Equipment Operator, 96 CES 17
4. Pest Management Technician, 96 CES 12
5. Chief of Fire Protection, 96 CES 16
6. Chief of Tech Services, Fire Protection, 96 CES 28

7. Assistant Fire Department Superintendent, 96 CES 3
8. Chief of DPDO 24
9. Base Architect, 96 CES 25

10. Deputy Chief of Operations, 96 CES 29
11. Deputy Base Civil Engineer, 96 CES 12
12. Fuels Maintenance Mechanic, 96 SUPS 11
13. Chief of Engineering Branch, 96 CES 19
14. Real Property Officer (Retired), 96 CES 23
15. Electrical Engineer (Retired), 96 CES 23
16. Base Historian, 96 BMW 1
17. Grounds Equipment Operator, 96 CES 30
18. Chief of Real Property, 96 CES 3
19. Tractor Foreman/Head Greenskeeper, Golf Course, 96 CES 3
20. Foreman, Water Treatment Plant, 96 CES 30

21. Grounds Superintendent, Pavement and Grounds, 96 CES 15
22. NCOIC, Corrosion Control, 463 FMS 4
23. Assistant NCOIC, Corrosion Control, 96 FMS 4
24. Lab Chief, PMEL-TMDE, 96 AMS 3
25. Technician, Fire Control, 96 AMS 4
26. Branch Chief, Offensive Avionic Systems, 96 AMS 2
27. NCOIC, Defense Avionics, 96 AMS 4
28. Defense Avionics Supervisor, 96 AMS 3
29. NCOIC, Auto Flight Control, 96 AMS 2
30. Assistant NCOIC, Engine Test Cell, 96 FMS 5
31. NCOIC, Fuel Systems, 96 FMS 3
32. Assistant NCOIC, Electrical Systems, 96 FMS 2

33. NCOIC, NDI, 96 FMS 11

34. Oil Analyst, NDI, 96 FMS 30
35. Assistant NCOIC, Structural Repair, 96 FMS 1
36. Assistant NCOIC, Pneudraulics, 96 FMS 1
37. Technician, Environmental Systems, 96 FMS 2
38. Foreman, Battery, 96 FMS 1
39. NCOIC, Jet Engine, 96 FMS 4
40. Assistant Branch Chief, AGE, 96 FMS 4
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TABLE B.1
LIST OF INTERVIEWEES

(Continued)

Years of Service
Most Recent Position at Dyess

41. Assistant NCOIC, Wheel and Tire, 463 FMS 3
42. Branch Chief, Support Branch, 96 FMS 2
43. Assistant NCOIC, Repair/Reclamation, 463 FMS 4
44. NCOIC, Equipment Maintenance, 96 MMS 4
45. NCOIC, Weapons Loading, 96 MMS 8
46. NCOIC, Conventional Munitions, 96 MMS 4
47. NCOIC, Support Section, 96 MMS 5
48. Former NCOIC, Nonpowered AGE, 96 OMS 3
49. Superintendent, Vehicle Maintenance, 96 TRANS 2
50. Tire Mechanic, Vehicle Maintenance, 96 TRANS 20
51. Audiovisual Manager, Photo Lab, 96 CSG 4
52. Manager, Auto Hobby, 96 CSG 21
53. Power Support Systems Mechanic, Power Production, 96 CES 5
54. Pavement Specialist, Pavement and Grounds, 96 CES 20
55. Assistant NCOIC, Heavy Equip, Pavement & Grounds, 96 CES 1
56. Acting NCOIC, Power Production, 96 CES 2
57. NCOIC, Refrigeration, 96 CES 2
58. Foreman, Refrigeration, 96 CES 23
59. Assistant NCOIC, Exterior Electric, 96 CES 4
60. Foreman, Protective Coating, 96 CES 17
61. Metal Worker, Metal Working, 96 CES 9
62. Contract Inspector, 96 CES 6
63. Design Civil Engineer, 96 CES 4
64. Contract Manager, 96 CES 4
65. Mechanical Superintendent, Heating, 96 CES 8
66. Assistant Head Greenskeeper, Golf Course, 96 CES 4
67. NCOIC, Dental Records, USAF Hosp 3
68. NCOIC, Dental Supply, USAF Hosp 7
69. Assistant NCOIC, Radiology, USAF Hosp 4
70. Vehicle Management Officer, 1st MAPS 3
71. Hazardous Waste Monitor, Refurb, 463 FMS 4
72. Technician, Refurb, 463 FMS 2
73. Equipment Custodian, Propulsion, 463 FMS 4
74. NCOIC, Engine Test, 463 FMS 3
75. NCOIC, Pneudraulics, 463 FMS 12
76. Supervisor, Fuel Systems, 463 FMS 2
77. NCOIC, Environmental Systems, 463 F1MS 2
78. Chief, Fabrication Branch, 463 FMS 6
79. NCOIC, Aircraft Washrack, 463 OMS 13
80. Assistant NCOIC, Nonpowered AGE, 463 OMS 9
81. Assistant Manager, BX Service Station 3
82. NCOIC, Det 1, 47 FTW (ACE) 2
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TABLE B.1
LIST OF INTERVIEWEES

(Continued)

Years of Service
Most Recent Position at Dyess

83. NCOIC, Radio Maintenance, 1993 ISS 3
84. NCOIC, Navaids and Weather Maintenance, 1993 ISS 7
85. Environmental Coordinator, 96 CES 2
86. Bioenvironmental Engineer, USAF Hosp 1
87. Technician, Nuclear Maintenance, 96 MMS 2
88. Branch Chief, Munitions Services, 96 MMS 6
89. Branch Chief, Munitions Services, 96 MMS 4
90. Chief, Quality Control & Inspection, Fuels Mgmt., 96 SUPS 4
91. Project Manager, Transient Aircraft, 96 OMS 3
92. Engine Manager, Propulsion Shop, 96 FMS 29
93. Plant Management, USAF Hosp 1
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TABLE B.2
OUTSIDE AGENCY CONTACTS

Ernest T. Baker, Jr., Subdistrict Chief
U.S. Geological Survey - Water Resources Division
Federal Building
300 East 8th Street
Austin, Texas 78701
512/397-5578

John Burkes, Project Engineer

Hector Mendieta, Director, Permits Division
Bureau of Solid Waste Management
Texas Department of Health
1100 West 49th Street
Austin, Texas 78756
512/458-7271

Henry Day, Assistant Supervisor

Texas Department of Water Resources
224 West Beauregard Street, Suite 102
San Angelo, Texas 76903
91 5/655-9479

Stanley Thompson, Regional Engineer
Jim Soper, Sanitarian

Texas Department of Health
Commerce Plaza Office Building
1209 South Willis
Abilene, Texas 79605
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APPENDIX C
TENANT ORGANIZATIONS AND MISSIONS

Following is a listing of tenant organizations at Dyess AFB and a
description of the mission for several of the units:

463rd Tactical Airlift Wing (MAC)
The mission of the 463rd Tactical Airlift Wing is to provide
assigned airlift of troops, cargo, military equipment, passengers,
and mail. It also participates in operations involving the airland
or airdrop of troops, equipment and supplies.

1993rd Information Systems Squadron
The 1993rd Information Systems Squadron provides communications
support for the 96th Bombardment wing (SAC) and the 463rd Tactical
Airlift wing (MAC), and provides air traffic control, navigational
aid services, and ground communications for all units at the base.

Detachment 16, 9th Weather Squadron
Detachment 16 of the 9th Weather Squadron provides weather observa-
tions and briefings to all Dyess AFB flying units.

417th Field Training Detachment (ATC)
This ATC unit provides Aircraft Specialist training for the 96th
Bombardment Wing and the 463rd Tactical Airlift Wing.

Detachment 1, 47th FTW ACE Operations (ATC)
Detachment I conducts the Accelerated Co-Pilot Enrichment (ACE)
Program at Dyess. A few T-37 aircraft are operated at Dyess for
this program.

Federal Aviation Agency (FAA)
The FAA provides continuous radar air traffic control services in
and out of the base. This tenant is responsible for operating the
transmitter and receiver annexes at Dyess.

Defense Logistics Agency, Defense Property Disposal Office (DPDO)
The DPDO receives and disposes of excess property and other autho-
rized turn-in materials from service generated activities.

3904th Management Engineering Squadron (SACMET)
The 3904th SACMET assists all SAC units and tenant units with
manpower problems and related activities.

1600th Management Engineering Squadron (MACMET)
The 1600th MACMET assists all MAC units within the 463rd wing at
Dyess AFB with manpower problems and related activities.

1
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Detachment 1110, Air Force office of Special Investigation (AFOSI)

Detachment 1110 of the AFOSI provides criminal counter intelli-

gence, internal security and special investigation services for

Dyess AFB.

Air Force Audit Agency

The Air Force Audit Agency provides independent review and apprai-

sal of the effectiveness and efficiency with which Air Force mana-

gerial responsibility is carried out.

AFROTC Field Training Detachment

The AFROTC detachment conducts Field Training Programs for Air

Force Reserve Office Training Corps cadets.

OTHER DYESS TENANT ORGANIZATIONS

Area Defense Counsel

Army and Air Force Exchange Service

Air Force Commissary Service

U. S. Post Office
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TABLE D.1

LIQUID FUEL AND OTHER PRODUCT TANKS
DYESS AFB

Total Above (A) Active (A)
Facility No. Capacity or Below (B) or Material

No. Tanks (gallons) Ground Inactive (IA) Stored

Aviation Tanks

4401 6 300,000 B IA JP-4

1 25,000 B IA JP-4

4402 6 300,000 B IA JP-4

1 25,000 B IA JP-4

4403 6 300,000 B IA JP-4

1 25,000 B IA JP-4

4404 6 300,000 B IA JP-4

1 25,000 B IA JP-4

5300 2 2,000 A(2) A JP-4

5305 1 2,500 A (2) A JP-4

5401 6 300,000 B A JP-4

5402 6 300,000 B A JP-4

5403 6 300,000 B A JP-4

5404 6 300,000 B A JP-4

5405 4 200,000 B A JP-4

1 50,000 B IA JP-4

9010 1 840,000 A A JP-4

9011 1 840,000 A A JP-4

9012 1 840,000 A A JP-4

9015 1 840,000 A A JP-4

9016 1 525,000 A A JP-4

Base Support Tanks

0000 1 3,000 B A Diesel Fuel

1001 1 1,000 B A Fuel Oil

I
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TABLE D.1 (Continued)

LIQUID FUEL AND OTHER PRODUCT TANKS
DYESS AFB

Total Above (A) Active (A)

Facility No. Capacity or Below (B) or Material

No. Tanks (gallons) Ground Inactive (IA) Stored

Base Support Tanks (Continued)

1001 1 500 A A Diesel Fuel

2001 1 1,000 B A Fuel Oil

2001 1 200 A A Diesel Fuel

3000 1 200 B A Diesel Fuel

3010 1 35 A A Diesel Fuel

3239 1 35 A A Diesel Fuel

4003 1 35 A A Diesel Fuel

4101 1 200 B A Diesel Fuel

4116 1 25,000 A A Demineralized
Water

4127 1 4,000 B A Diesel Fuel

4201 1(2) <35 (3 )  A A Diesel Fuel

4314 1 10,000 B A Diesel Fuel

4322 1 2,000 B A Diesel Fuel

4322 1 2,000 B A JP-4

4322 1 2,000 B A MOGAS

5001 4(2) 400 (3 )  A A Diesel Fuel

5020 1 10,000 B A Diesel Fuel

5202 1(2) <35(3) A A Diesel Fuel

5230 6 2,200 A A Waste Fuel

5401 1 107 (3 )  A A Diesel Fuel

5402 1 107 (3 )  A A Diesel Fuel

5403 1 107 (3 )  A A Diesel Fuel

5404 1 107 (3 A A Diesel Fuel

5405 1 50,000 B A De-Icing
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TABLE D.1 (Continued)
LIQUID FUEL AND OTHER PRODUCT TANKS

DYESS AFB

Total Above (A) Active (A)
Facility No. Capacity or Below (B) or Material
No. Tanks (gallons) Ground Inactive (IA) Stored

Base Support Tanks (Continued)

5405 1 107 (3 )  A A Diesel Fuel

5410 1 200 B A Diesel Fuel
6015 1(2) <3 ( )  A A Diesel Fuel

(2) (3)
6221 1 ()<35 () A A Diesel Fuel

7007 1 <35 A A Diesel Fuel

7101 1 500 B A Waste Oil

7216 1(2) <35(3) A A Diesel Fuel

7318 1 45(3) A A Diesel Fuel

7325 1 500 B A Waste Oil

7325 1 10,000 B A MOGAS

7325 3 24,000 B A MOGAS

8006 1 (2 )  <35 (3 )  A A Diesel Fuel

8014 5 50,000 B A MOGAS

8014 1 15,000 B A Diesel Fuel

8018 1 10,000 B A Waste Fuel

8030 1 600 B A Diesel Fuel

9001 1 250 B A MOGAS

9005 1 107 (3 )  A A Diesel Fuel

9007 1 25,250 B A MOGAS

9008 1 15,000 B A MOGAS

9009 1 15,000 B A Diesel Fuel

9013 1 25,250 B A MOGAS

9014 1 50,000 B IA --

9030 1 300 B A Diesel Fuel

9114 1 4,000 B A Diesel Fuel

9114 1 4,000 B A Diesel Fuel
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TABLE D.1 (Continued)
LIQUID FUEL AND OTHER PRODUCT TANKS

DYESS AFB

Total Above (A) Active (A)
Facility No. Capacity or Below (B) or Material

No. Tanks (gallons) Ground Inactive (IA) Stored

Base Support Tanks (Continued)

9201 1 2,000 B IA MOGAS

9201 1 1,000 B A Diesel Fuel

9202 2 32,000 B A Fuel Oil

(4) 1 10,000 A IA Liquid Wastes

(1) All inactive tanks are pickled except the buried railroad tank car.

(2) Mobile tanks.

(3) Unit tanks mounted on diesel engine.

(4) Buried railroad tank car near grenade range and landfill.

Source: Installation documents.
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TABLE D.2

PESTICIDES CURRENTLY USED
AT DYESS AFB

Insecticides Fungicides Herbicides

Isofenphous Chloroneb Pramitol 25E

Mocap Daconil Pramnitol 5PS

Diazinon Iprodione Atrazine 8OW

Dursban 2E Triademefon Dalpon-M

Dursban 1/2G Methyl throphamate Maintain CF-i 35

Pyre thrum

Carbaryl

Malathion

Sevin

Gold Crest C-100

Baygon

Source: Pest Management Plan
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APPENDIX E
A NMASTER LIST OF SHOPS

I Handles Generates

Present Hazardous Hazardous Typical
Name Location Materials* Wastes* TSD Methods

96th Bombardment Wing (BMW)

Aircrew Life Support 5016 Yes No Consumed in

Process

96th Avionics Maintenance Squadron (AMS)

Communications/Radio 5005 Yes No Consumed in
Process

Navigations/Radar 5005 Yes No Consumed in
Process

Defensive Avionics 5005 Yes Yes OPDO

Inertial Navigations 5005 Yes No Consumed in
(Doppler) Process

Instruments 5005 Yes No Consumed in

Process

Bomb Navigation 5005 Yes No Consumed in
Process

Fire Control 5005 Yes Yes DPDO

PMEL-TMDE 7008 Yes Yes DPDO

Auto Flight Control 5005 Yes No Consumed in

ProcessI
I

* See page 4-2 and Appendix I for hazardous and potentially hazardous

wastes included.
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APPENDIX E

MASTER LIST OF SHOPS
(Continued)

Handles Generates
Present Hazardous Hazardous Typical

Name Location Materials* Wastes* TSD Methods

96th Field Maintenance Squadron (FMS)

Machine Shop 8130 Yes No Consumed in
Process

Metal Processing 8131 Yes No Consumed in
Process

Structural Repair 8130 Yes No Consumed in
Process

Corrosion Control 5003 Yes Yes DPDO/Sanitary
Sewer/Off Base
Contractor

Survival Equipment 8023 Yes No Consumed in
Process

NDI 5004 Yes Yes DPDO/Sanitary
Sewer

Propulsion (Engine) 4311 Yes Yes DPDO

Engine Test Cell 5305 Yes Yes DPDO/FPTA

Repair/Reclamation 5020 Yes Yes DPDO
and Wheel and Tire

Fuel Systems 4314 Yes Yes Recycled/FPTA

Electrical Systems 4309 Yes Yes Sanitary Sewer/
DPDO

Pneudraulics 4309 Yes Yes DPDO

Environmental Systems 4309 Yes No Consumed in
Process

Egress 5020 No No ---

AGE 4314 Yes Yes DPDO/Storm Sewer

* See page 4-2 and Appendix I for hazardous and potentially hazardous

wastes included.
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F
APPENDIX E

MASTER LIST OF SHOPS
(Continued)I
Handles Generates

Present Hazardous Hazardous Typical
Name Location Materials* Wastes* TSD Methods

96th Munitions Maintenance Squadron (MMS)

Weapons Release 8040 Yes No Consumed in

Process

Nuclear Maintenance 9110 Yes Yes DPDO

Conventional 9113 Yes Yes DPDO
Maintenance

Explosive Ordnance 9115 Yes Yes Burn and Burial
Disposal Area

Missile Checkout 9112 Yes Yes DPDO

SRAM Maintenance 9112 Yes Yes DPDO

VACE 9119 Yes No Consumed in
-Process

Equipment Maintenance 5204 Yes Yes Oil-Water
Spparator/

Sanitary Sewer

96th Organizational Maintenance Squadron (OMS)

Nonpowered AGE 5121 Yes Yes DPDO

Transient Aircraft 9001 Yes Yes DPDO/FPTA

f 96th Supply Squadron (sup)

Fuels Laboratory 4116 Yes No Reused

* See page 4-2 and Appendix I for hazardous and potentially hazardous
I wastes included.
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APPENDIX E
MASTER LIST OF SHOPS

(Continued)

Handles Generates
Present Hazardous Hazardous Typical

Name Location Materials* Wastes* TSD Methods

96th Transportation Squadron (TRANS)

Packing and Crating 7008 No No ---

Vehicle Maintenance 8015 Yes Yes DPDO/Sanitary
Sewer

Fire Truck 4003 Yes Yes DPDO/Sanitary
Maintenance Sewer

Refueling 4116 Yes Yes DPDO/Sanitary
Maintenance Sewer/FPTA

Allied Trades 8015 Yes Yes DPDO

96th Combat Support Group (CSG)

Reprographics 7316 Yes No Consumed in

Process

Small Arms Training 8120 Yes No Consumed in

Process

Photo Laboratory 7312 Yes Yes Silver Recovery/

Sanitary Sewer

Auto Hobby Shop 7101 Yes Yes Off Base

Contractor

* See page 4-2 and Appendix I for hazardous and potentially hazardous

wastes included.
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APPENDIX E
MASTER LIST OF SHOPS

(Continued)

Handles Generates
Present Hazardous Hazardous Typical

Name Location Materials* Wastes* TSD Methods

96th Civil Engineering Squadron (CES)

Fire Protection 4003 Yes No Consumed in
Process

Pavements & Grounds 8050 Yes No Consumed in

Process

Protective Coating 8007 Yes Yes DPDO
(Paint)

Plumbing 8006 Yes No Consumed in
Process

Metal Working 8006 Yes No Consumed in
Process

Carpentry & Masonry 8007 No No ---

Heating 8006 Yes No Consumed in
Process

Refrigeration 8008 Yes Yes Ground/Sanitary

Sewer

Liquid Fuels 4116 Yes Yes Ground
Maintenance (Weathered)

Exterior Electrical 8008 Yes Yes DPDO

Power Production 8008 Yes Yes DPDO/Sanitary
Sewer/FPTA

Water and Waste 8215 Yes No Consumed in
Process

f Entomology 8009 Yes Yes Off Base

Contractor

Golf Course 11975 Yes Yes DPDO
Maintenance

I
* See page 4-2 and Appendix I for hazardous and potentially hazardous

wastes included.
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APPENDIX E

MASTER LIST OF SHOPS
(Continued)

Handles Generates
Present Hazardous Hazardous Typical

Name Location Materials* Wastes* TSD Methods

USAF Hospital Dyess

Radiology 9201 Yes Yes Silver Recovery/
Sanitary Sewer

Clinical Laboratory 9201 Yes No Consumed in
Process

Surgery 9201 Yes No Consumed in
Process

Dental Clinic 6133 Yes Yes Silver Recovery/
Sanitary Sewer

463rd Tactical Airlift Wing (MAC-Tenant)

463rd Avionics Maintenance Squadron (AMS)

Communications (Radio) 5005 Yes No Consumed in
Process

Communications (Radar) 4309 Yes No Consumed in
Process

Auto Flight Control 4309 Yes No Consumed in
Process

Instruments 4309 Yes No Consumed in
Process

Electrical Systems 4309 Yes No Consumed in
Process

Communications 4309 Yes No Consumed in
(Doppler) Process

I
* See page 4-2 and Appendix I for hazardous and potentially hazardous

wastes included. j
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APPENDIX E
MASTER LIST OF SHOPS

(Continued)

Handles Generates

Present Hazardous Hazardous Typical
Name Location Materials* Wastes* TSD Methods

463rd Field Maintenance Squadron (FMS)

Machine Shop 81 30 Yes No Consumed in
Process

Metal Processing 8131 Yes No Consumed in

Process

Structural Repair 8130 Yes No Consumed in
Process

Corrosion Control 5003 Yes Yes DPDO/Sanitary

Sewer/Off Base
Contractor

Survival Equipment 8023 Yes No Consumed in
Process

Propulsion (Engine/ 4311 Yes Yes DPDO/FPTA/

Propeller) Sanitary
Sewer

Engine Test Cell 5300 Ye- Yes DPDO

Repair/Reclamation 5020 Yes Yes DPDO
and Wheel and Tire

Fuel Systems 4314 Yes Yes DPDO

Pneudraulics 5020 Yes Yes DPDO

Environmental Systems 5020 Yes No Consumed in
Process

Refurb Hangar 5017 Yes Yes DPDO

AGE 4314 Yes Yes DPDO/Storm Sewer

!
* See page 4-2 and Appendix I for hazardous and potentially hazardous

wastes included.
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APPENDIX E

MASTER LIST OF SHOPS
(Continued)

Handles Generates
Present Hazardous Hazardous Typical

Name Location Materials* Wastes* TSD Methods

463rd Organizational Maintenance Squadron (OMS)

Nonpowered AGE 4318 Yes Yes DPDO/Reused/
FPTA

Washrack 4222 No No

ist Mobile Aerial Port Squadron (MAPS)

Vehicle Maintenance 4314 Yes Yes DPDO

Carpenter Shop 4314 No No ---

Detachment 1, 47th Field Training Wing (ACE)

Flight Maintenance 5015 Yes Yes DPDO
(T-38)

1993rd Information Systems Squadron (ISS)

Navigation Aids 7008 Yes Yes DPDO/Sanitary
Maintenance Sewer

Weather Maintenance 9042 Yes No Consumed in
Process

Army and Air Force Exchange Service

BX Service Station 7325 Yes Yes Off Base

Contractor

* See page 4-2 and Appendix I for hazardous and potentially hazardous

wastes included.
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DYESS AFB

WASTE STORAGE TANK
SOUTH (UNDERGROUND RR

DIVERSION AREA OF TANK CAR)
DITCH EVAPORATION PIT

' PTA
~NO. 2I

- HARDFILL
NO. I

LANDFILL

I

Landfill, Evaporation Pit, Waste Storage

Tank (underground RR tank car),
Hardfill No. 1, FPTA No. 2 and

South Diversion Ditch
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BURNING AND BURIAL ARA Me A

EOD Burial Site No. 1

DI

I POL Bulk Storage Area and
I North Diversion Ditch
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Hardfill Nos. 4 and 8
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APPENDIX G

USAF INSTALLATION RESTORATION PROGRAM

HAZARD ASSESSMENT RATING METHODOLOGY

BACKGROUND

The Department of Defense (DOD) has established a comprehensive

program to identify, evaluate, and control problems associated with past

disposal practices at DOD facilities. One of the actions required under

this program is to:

"develop and maintain a priority listing of con-
taminated installations and facilities for remedial
action based on potential hazard to public health,
welfare, afid environmental impacts." (Reference:
DEQPPM 81-5, 11 December 1981).

Accordingly, the United States Air Force (USAF) has sought to establish

a system to set priorities for taking further actions at sites based

upon information gathered during the Records Search phase of its In -

stallation Restoration Program (IRP).

The first site rating model was developed in June 1981 at a meeting

wit.h represenatives from USAF Occupational and Environmental Health

Laboratory (OEHL), Air Force Engineering and Services Center (AFESC),

Engineering-Science (ES) and CH2M Hill. The basis for this model was a

system developed for EPA by JRB Associates of McLean, Virginia. The JRB

model was modified to meet Air Force needs.

After using this model for 6 months at over 20 Air Force installa-

tions, certain inadequacies became apparent. Therefore, on January 26

and 27, 1982, representatives of USAF OEHL, AFESC, various major com-

mands, Engineering-Science, and CH2M Hill met to address the inade-

quacies. The result of the meeting was a new site rating model designed

to present a better picture of the hazards posed by sites at Air Forceg installations. The new rating model described in this presentation is

referred to as the Hazard Assessment Rating Methodology.
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PURPOSE

The purpose of the site rating model is to provide a relative

ranking of sites of suspected contamination from hazardous substances.

This model will assist the Air Force in setting priorities for follow-on

site investigations and confirmation work under Phase II of the IRP.

This rating system is used only after it has been determined that

(1) potential for contamination exists (hazardous wastes present in

sufficient quantity), and (2) potential for migration exists. A site

can be deleted from consideration for rating on either basis.

DESCRIPTION OF MODEL

Like the other hazardous waste site ranking models, the U.S. Air

Force's site rating model uses a scoring system to rank sites for

priority attention. However, in developing this model, the designers

incorporated some special features to meet specific DOD program needs.

The model uses data readily obtained during the Records Search

portion (Phase I) of the IRP. Scoring judgments and computations are

easily made. In assessing the hazards at a given site, the model

develops a score based on the most likely routes of contamination and

the worst hazards at the site. Sites are given low scores only if there

are clearly no hazards at the site. This approach meshes well with the

policy for evaluating and setting restrictions on excess DOD properties.

As with the previous model, this model considers four aspects of g
the hazard posed by a specific site: the possible receptors of the

contamination, the waste and its characteristics, potential pathways for

waste contaminant migration, and any efforts to contain the contami-

nants. Each of these categories contains a number of rating factors

that are used in the overall hazard rating, B
The receptors category rating is calculated by scoring each factor,

multiplying by a factor weighting constant and adding the weighted 3
scores to obtain a total category score.

G
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The pathways category rating is based on evidence of contaminant

migration or an evaluation of the highest potential (worst case) for

contaminant migration along one of three pathways. If evidence of

contaminant migration exists, the category is given a subscore of 80 to

100 points. For indirect evidence, 80 points are assigned and for

direct evidence, 100 points are assigned. If no evidence is found, the

highest score among three possible routes is used. These routes are

surface water migration, flooding, and ground-water migration. Evalua-

tion of each route involves factors associated with the particular mi-

gration route. The three pathways are evaluated and the highest score

among all four of the potential scores is used.

The waste characteristics category is scored in three steps.

First, a point rating is assigned based on an assessment of the waste

quantity and the hazard (worst case) associated with the site. The

level of confidence in the information is also factored into the

assessment. Next, the score is multiplied by a waste persistence

factor, which acts to reduce the score if the waste is not very

persistent. Finally, the score is further modified by the physical

state of the waste. Liquid wastes receive the maximum score, while

scores for sludges and solids are reduced.

The scores for each of the three categories are then added together

and normalized to a maximum possible score of 100. Then the waste man-

agement practice category is scored. Sites at which there is no con-

tainment are not reduced in score. Scores for sites with limited con-

tainment can be reduced by 5 percent. If a site is contained and well

managed, its score can be reduced by 90 percent. The final site score

,s calculated by applying the waste management practices category factor

to the sum of the scores for the other three categories.

I
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FIGURE 2

HAZARD ASSESSMENT RATING METHODOLOGY FORM
71q* I of

W M 3Z1=

1. RECEPTCRS

Rating 7actor Pass..ble
aatina ?actor (0-31 ~4til -31ior Sc=a Score

A. zovulaticn wihi 1,000o!net of sit 4

a. oistance W -marest ell1. 10

C. Lard 4s*/onina wthin I mil@ radius 3

0. Zistance to reservation-beundaZ',I 6

3. oz~ al envi.-onmanes within I nile* radius of site 10

7. ater -iia.1it of nearest siurface water bodv 4

i. round water us. of -over~st acuifer 9

3. ?o=u.Lateon served by surface water suppl.y
withi 3 ates datwnst:eem of site

--zat.on served by ground-water supply
S3 n 's f site6

- Subtatals

Roceptocs subscore (100 X !actor score subaal/maximzum scare subtotal',

d. WASTE CHARACTERISTICS

A. Select --I* factor scare based on the e-stimated. quantity, the degree of iUazazd. a nd rti. conlidence .evei. Z!

Wast* auantity ~S asmall, 4 nd~.? .re

3. UNada t.Ifl 'N - .ligh, X~ - medium, L *lw

?actorc Subacoce A C frcz 20 to 100 based on factor score nac: ix)

3. Apply.*1 prsistencv factor
?actor Suescore A X Persistonct ?actor *Subacore a

I Apply~ pnysicil state Multip"liOr

S'uacor.c 3 X ;ihysjicaj State multipli.er w aste alaragreristlcs subacore
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-'.CURE 2 (Continued)
Page 2 of

L PATHWAYS
Factor Max .rnum
Rating Factor Poss b .e

lati- 2actor (0-3) Multiolier Score Score

.k. 1. there Is evidence of migration of iazardous contaminants, assign oaximum factor suDscore of 100 poi4:s 4:
direct evidence or 80 points for indirect evidence. If direct evidence exists t n proceed to C. :1 no
evidence or Indirect evidence exists, proceed to 3.

Subscore

B. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water

migration. Select the highest rating, and proceed to C.

1. Surface water migration

Distance to nearest surface water _ _ I a

4e0t Zrecioiotsion _ _6

Surface erosion I 8

Surface reability I _6
Rai.nfall intensitv I a

Subtotals

Subscore (100 X factor score subtotal/maxim,. score subtotal)

2. ?!.odino

Subscore (100 x factor score/3)

3. Ground-water migration

eot' to cround water 1
4et or eejoitation 1

So- oermeaoill.tv 3

Suosurf3ce f!ows

Oi:ect access to qround ater

Suctotals

Subsore (100 x factor score subtotal/maximi= score suntotal)

Highest pathway suoscore.

! -ce -he .hiqhest suoscore value from A. 3-1, 8-2 or 3-3 above.

Pa.vatys Subscor e

IV. WASTE MANAGEMENT PRACTICES

A. Average the three subscores for receptors, waste characteristics. and pathways.

Receptors
Waste Characteristics

Pat ways

Total divided ay 3
aross o0tsl Score

3. Apply facto for daste containment from waste management practices I
Gross 'otal Score X( Waste management Practices Factor a Final Score
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Page 1 of 2

HAZARD ASSESSMENT RATING METHODOLOGY FORM

Name of site: Evaporation Pit / Waste Storage Tank
Location: East of South Diversion Ditch near Grenade Range
Date of Operation: 1951's or I%'s to late 1970's
Owner/Operator: Dyess AB
Coments/Description: Storage and disposal of oils, hydraulic fluids
solvents , etc.
Site Rated by: R.L.Thoem and J.R.Absalon

I. RECEPTORS
Factor Multi- Factor Maximum
Rating plier Score Possible

Rating Factor (8-3) Score

A. Population within 1,888 feet of site 0 4 0 12
B. Distance to nearest well I 18 18 38
C. Land use/zoning within I mile radius 2 3 6 9
D. Distance to installation boundary 3 6 18 18
E. Critical environments within I mile radius of site 3 18 38 38
F. Water quality of nearest surface water body 1 6 6 18
6. Ground water use of uppermost aquifer 2 9 18 27
H. Population served by surface water supply a 6 8 18

within 3 miles downstream of site
I. Population served by ground-water supply 1 6 6 18

within 3 miles of site

Subtotals 94 188

Receptors subscore (188 x factor score subtotal/maximum score subtotal) 52

II. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

1. Waste quantity ( small, medium, or large ) L = large
2. Confidence level ( confirmed or suspected ) C = confirmed
3. Hazard rating ( low, medium, or high ) H = high

Factor Subscore A (from 28 to 108 based on factor score matrix) 188

S. Apply persistence factor

Factor Subscore A x Persistence Factor = Subscore B

IN x 8.90 98

C. Apply physical state multiplier
Sbscore B x Physical State Multiplier a Waste Characteristics Subscore

90 x IN.8 90

H-1



Name of Site: Evaporation Pit / Waste Storage Tank Page 2 of 2

III. PATIWAYS
A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of I points for

direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence
or indirect evidence exists, proceed to B.

Subscore a

B. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water
migration. Select the highest rating and proceed to C.

Factor Multi- Factor Maximum
Rating Factor Rating plier Score Possible

(0-3) Score

1. Surface Water Migration
Distance to nearest surface water 2 8 16 24
Net precipitation 0 6 0 18
Surface erosion 1 8 8 24
Surface permeability 1 6 6 18
Rainfall intensity 2 8 16 24

Subtotals 46 108

Subscore (100 x factor score subtotal/maximum score subtotal) 43

2. Flooding a 1 0 3

Subscore (100 x factor score/3) 0

3. Ground-water migration
Depth to ground water 2 8 16 24
Net precipitation 0 6 0 18
Soil permeability 2 8 16 24
Subsurface flows 0 8 0 24
Direct access to ground water 0 8 0 24

Subtotals 32 114

Subscore (10 x factor score subtotal/maximum score subtotal) 28

C. Highest pathway subscore.
Enter the highest subscore value from A, B-i, B-2 or 8-3 above.

Pathways Subscore 43

IV. WASTE MANAGEMENT PRACTICES
A. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors 52
Waste Characteristics 90

Pathways 43
Total 185 divided by 3 = 62 Gross total score

B. Apply factor for waste containment from waste management practices.

Gross total score x waste management practices factor = final score

62 x 1.0 = 62
FINAL SCORE

I I H- 2



Page 1 of 2

HAZARD ASSESSMENT RATING METHODOLOGY FORM

Name of site: North Diversion Ditch
Location: Northeastern part of the base
Date of Operation: 1955 to present
Ower/Operator: Dyess AFB
Coiments/Description: Run-off from flightline spills, POt bulk
storage area spills, aircraft washrack and some uncontrolled shop wastes
Site Rated by: R.L.Thoem and J.R.Absalon

I. RECEPTORS
Factor Multi- Factor Maximum
Rating plier Score Possible

Rating Factor (8-3) Score

A. Population within 1,088 feet of site 1 4 4 12
B. Distance to nearest well I 10 18 30
C. Land use/zoning within I mile radius 3 3 9 9
D. Distance to installation boundary 2 6 12 18
E. Critical environments within I mile radius of site 3 1@ 30 30
F. Water quality of nearest surface water body 1 6 6 18
S. Ground water use of uppermost aquifer 2 9 18 27
H. Population served by surface water supply a 6 a 18

within 3 miles downstream of site
I. Population served by ground-water supply 1 6 6 18

within 3 miles of site

Subtotals 95 180

Receptors subscore (100 x factor score subtotal/maximum score subtotal) 53

II. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

1. Waste quantity ( small, medium, or large ) L = large
2. Confidence level I confirmed or suspected ) S = suspected
3. Hazard rating ( low, medium, or high ) H = high

Factor Subscore A (from 28 to t based on factor score satrix) 7%

B. Apply persistence factor
Factor Subscore A x Persistence Factor = Subscore B

70 x 0.88 56

C. Apply physical state multiplier
Subscore B x Physical State Multiplier = Waste Characteristics Subscore I

56 x 1.*8 56

I
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Name of Site: North Diversion Ditch Page 2 of 2

III. PATHWAYS
A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for

direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence
or indirect evidence exists, proceed to B.

Subscore 0

B. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water
migration. Select the highest rating and proceed to C.

Factor Multi- Factor Maximum
Rating Factor Rating plier Score Possible

(0-3) Score

1. Surface Water Migration
Distance to nearest surface water N/A 8 0 0
Net precipitation a 6 0 18
Surface erosion 2 8 16 24
Surface permeability 2 6 12 18
Rainfall intensity 2 B 16 24

Subtotals 44 84

Subscore (100 x factor score subtotal/maximum score subtotal) 52

2. Flooding N/A 1 0 N/A

Subscore (100 x factor score/3) N/A

3. Ground-water migration
Depth to ground water 3 8 24 24
Net precipitation 0 6 0 18
Soil permeability 1 8 8 24
Subsurface flows 1 8 8 24
Direct access to ground water 1 8 B 24

f Subtotals 48 114

Subscore (100 x factor score subtotal/maximum score subtotal) 42

C. Highest pathway subscore.
Enter the highest subscore value from A, B-i, B-2 or B-3 above.

Pathways Subscore 52

IV. WASTE MA9NET PRACTICES
A. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors 53
Waste Characteristics 56

Pathways 52
Total 161 divided by 3 = 54 Gross total score

B. Apply factor for waste containment from waste management practices.gGross total score x waste management practices factor final score

54 x 1.08 \ 54
m___FINAL SCORE

H-4



Page I of 2

HAZARD ASSESSMENT RATING METHODOLOGY FORM

Name of site: Fire Protection Training Area No.2
Location: Adjacent to South Diversion Ditch
Date of Operation: 1%7 to present
Owner/Operator: Dyess AFB
Coiments/Description: Burned predominantly clean fuels but some contaminated
fuels and oils and paint shop wastes
Site Rated by: R.L.Thoem and J.R.Absalon

I. RECEPTORS
Factor Multi- Factor Maximum
Rating plier Score Possible

Rating Factor (0-3) Score

A. Population within 1,00 feet of site 0 4 a 12
B. Distance to nearest well 1 18 18 30
C. Lard use/zoning within I mile radius 3 3 9 9
D. Distance to installation boundary 2 6 12 18
E. Critical environments within I mile radius of site 3 1@ 30 30
F. Water quality of nearest surface water body 1 6 6 18
G. Ground water use of uppermost aquifer 2 9 18 27
H. Population served by surface water supply 8 6 0 18

within 3 miles downstream of site
I. Population served by ground-water supply 1 6 6 18

within 3 miles of site

Subtotals 91 188

Receptors subscore (108 x factor score subtotal/maximum score subtotal) 51

II. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

1. Waste quantity ( small, medium, or large ) = medium
2. Confidence level ( confirmed or suspected ) C = confirmed
3. Hazard rating ( low, medium, or high ) H z high

Factor Subscore A (from 20 to IN based on factor score matrix) B

B. Apply persistence factor
Factor Subscore A x Persistence Factor = Subscore B

80 x 0.80 64

C. Apply physical state multiplier
Subscore B x Physical State Multiplier = Waste Characteristics Subscore

64 1. 64

H-5



Name of Site: Fire Protection Training Area No.2 Page 2 of 2

III. PATHWAYS
A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of I points for

direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence

or indirect evidence exists, proceed to B.
Subscore 0

B. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water( migration. Select the highest rating and proceed to C.

Factor Multi- Factor Maximum

Rating Factor Rating plier Score Possible1 (0-3) Score

1. Surface Water Migration
Distance to nearest surface water 3 8 24 24I Net precipitation a 6 a 18

Surface erosion 1 8 8 24
Surface permeability 1 6 6 18

Rainfall intensity 2 8 16 24

Subtotals 54 108

e Subscore (11 x factor score subtotal/maximum score subtotal) 50

2. Flooding 0 1 9 3

Subscore (11 x factor score/3) 0

3. Ground-water migration
Depth to ground water 2 8 16 24
Net precipitation a 6 a 18
Soil permeability 2 8 16 24

I Subsurface flows a 8 0 24
Direct access to ground water 0 8 0 24

Subtotals 32 114

Subscore (100 x factor score subtotal/maximum score subtotal) 28

C. Highest pathway subscore.
Enter the highest subscore value from A, B-I, B-2 or 8-3 above.

9 Pathways Subscore 50

I IV. WASTE MNAGEMENT PRACTICES
A. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors 51
Waste Characteristics 64

Pathways 59
Total 165 divided by 3 = 55 Gross total score

B. Apply factor for waste contairent from waste management practices.
Gross total score x waste management practices factor final score

55 x 0.95 \ 52
m FINAL SCORE

SIH-6



Page I of 2

HAZARD ASSESSMENT RATING METHODOLOGY FORM

Name of site: Fire Protection Training Area No.1
Lc:ation: West of runway near north end of Assault Landing Strips
Date of Operation: 1956 to 1967
Owner/Operator: Dyess AFB
Corents/Description: Burned waste fuels, thinners, paints, and oils

Site Rated by: R.L.Thoem and J.R.Absalon

I. RECEPTORS
Factor Multi- Factor Maximum
Rating plier Score Possible

Ra'ing Factor (8-3) Score

A. Population within 1,88W feet of site 8 8 12
B. Distance to nearest well 0 18 0 30
C. Land use/zoning within I mile radius 2 3 6 9
D. Distance to installation boundary 2 6 12 18
E. Critical environments within I mile radius of site I 18 18 30
F. Water quality of nearest surface water body 1 6 6 18
G. Ground water use of uppermost aquifer 2 9 18 27
H. Population served by surface water supply 8 6 8 18

within 3 miles downstream of site
I. Population served by ground-water supply 8 6 8 18

within 3 miles of site

Subtotals 52 180

Receptors subscore (100 x factor score subtotal/maximum score subtotal) 29

II. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

1. Waste quantity ( small, medium, or large ) M = medium
2. Confidence level ( confirmed or suspected ) C = confirmed
3. Hazard rating ( low, medium, or high ) H = high

Factor Subscore A (from 20 to 100 based on factor score matrix) 80

B. Apply persistence factor

Factor Subscore A x Persistence Factor = Subscore B

88 x 0.80 64

C. Apply physical state multiplier
Subscore B x Physical State Multiplier = Waste Characteristics Subscore

64 x 1. N 64

H-7



Name of Site: Fire Protection Training Area No.1 Page 2 of 2

III. PATHWAYS
A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for

direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence
or indirect evidence exists, proceed to B.

Subscore 0

B. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water
migration. Select the highest rating and proceed to C.

Factor Multi- Factor Maximum
Rating Factor Rating plier Score Possible

(0-3) Score

1. Surface Water Migration
Distance to nearest surface water 2 8 16 24
Net precipitation 0 6 0 18
Surface erosion 2 8 16 24
Surface permeability 2 6 12 18
Rainfall intensity 2 8 16 24

Subtotals 60 108

Subscore (100 x factor score subtotal/maximum score subtotal) 56

2. Flooding 0 1 0 3

Subscore (100 x factor s'Lore/3) 0

3. Ground-water migration
Depth to ground water 2 8 16 24
Net precipitati3n 0 6 0 18
Soil permeability I 8 8 24
Subsurface flows 0 8 0 24
Direct access to ground water 0 8 0 24

Subtotals 24 114

Subscore (100 x factor score subtotal/maximum score subtotal) 21

C. Highest pathway subscore.
Enter the highest subscore value from A, B-I, B-2 or B-3 above.

Pathways Subscore 56

IV. WTE A EMENT PRACTICES
A. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors 29
Waste Characteristics 64
Pathways 56
Total 149 divided by 3 = 50 Gross total score

B. Apply factor for waste containment from waste management practices.
Gross total score x waste management practices factor = final score

50 x 1.00 - 50
I__FINAL SCORE

H-8



Page 1 of 2

HAZARD ASSESSMENT RATING METHODOLOGY FORM

Namp of site: Landfill / POt Sludge Disposal Area No.2
L .-ation: East of South Diversion Ditch at present Grenade Range
Date of Operation: Landfill 1955 to 1972; Sludge Disposal 1967 to 1978
Owner/Operator: Dyess AFB
Comments/Description: Disposal of POL tank cleaning sludge, paint sludge
and small amounts of shop wastes
Site Rated by: R.L.Thoem and J.R.Absalon

I. RECEPTORS
Factor Multi- Factor Maximum
Rating plier Score Possible

Rating Factor (0-3) Score

A. Population within 1,8NO feet of site 0 4 a 12
B. Distance to nearest well I 1@ 10 30
C. Land use/zoning within I mile radius 3 3 9 9
D. Distance to installation boundary 3 6 18 18
E. Critical environments within I mile radius of site 3 1@ 30 30
F. Water quality of nearest surface water body 1 6 6 18
G. Ground water use of uppermost aquifer 2 9 18 27
H. Population served by surface water supply 8 6 8 18

within 3 miles downstream of site
I. Population served by ground-water supply 1 6 6 18

within 3 miles of site

Subtotals 97 180

Receptors subscore (188 x factor score subtotal/maximum score subtotal) 54

I. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

1. Waste quantity ( small, medium, or large = medium
2. Confidence level ( confirmed or suspected ) C = confirmed
3. Hazard rating ( low, medium, or high ) H = high

Factor Subscore A (from 20 to 188 based on factor score matrix) 8e

B. Apply persistence factor
Factor Subscore A x Persistence Factor = Subscore B

88 x 0.80 64

C. Apply physical state multiplier
Subscore B x Physical State Multiplier = Waste Characteristics Subscore

64 x 8.75 48
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Name of Site: Landfill / POL Sludge Disposal Area No.2 Page 2 of 2

III. PATII AYS
A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 180 points for

direct evidence or 8O points for indirect evidence. If direct evidence exists then proceed to C. If no evidence
or indirect evidence exists, proceed to B.

Subscore 0

B. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water' migration. Select the highest rating and proceed to C.

Factor Multi- Factor Maximum
Rating Factor Rating plier Score Possible

48-3) Score

1. Surface Water Migration
Distance to nearest surface water 2 8 16 24

Net precipitation 0 6 0 18
Surface erosion 1 8 8 24
Surface permeability 1 6 6 18
Rainfall intensity 2 8 16 24

Subtotals A6 108

Subscore (100 x factor score subtotal/maximum score subtotal) 43

2. Flooding 8 3

Subscore (100 x factor score/3)

3. Ground-water migration
Depth to ground water 2 a 16 24
Net precipitation 8 6 8 18

Soil permeability 2 8 16 24
Subsurface flows 0 8 0 24
Direct access to ground water 8 8 a 24

Subtotals 32 114

Subscore (100 x factor score subtotal/maximum score subtotal) 28

C. Highest pathway subscore.
Enter the highest subscore value from A, 8-1, B-2 or B-3 above.

Pathways Subscore 43

$ IV. WASTE MANAGENT PRACTICES
A. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors 54
Waste Characteristics 48

Pathways 43
Total 144 divided by 3 = 48 Gross total score

B. Apply factor for waste containment from waste management practices.

Gross total score x waste management practices factor = final score

48 x 1.00 - 48
FINAL SCORE

H-10



Page I of 2

HAZARD ASSESSMENT RATING METHODOLOGY FORM

Name of site: South Diversion Ditch
Location: Southeastern part of the base
Date of Operation: 1955 to present
Owner/Operator: Dyess PFB
Comments/Description: Run'-off from flightline spills and engine test areas
and some uncontrolled shop wastes
Site Rated by: R.LThoes and J.R.Absalon

I. RECEPTORS
Factor Multi- Factor Maximum
Rating plier Score Possible

Rating Factor (0-3) Score

A. Population within 1,000 feet of site 1 4 4 12
B. Distance to nearest well 1 10 10 30
C. Land use/zoning within I mile radius 3 3 9 9
D. Distance to installation boundary 2 6 12 18
E. Critical environments within 1 mile radius of site 3 10 30 38
F. Water quality of nearest surface water body 1 6 6 18
6. Ground water use of uppermost aquifer 2 9 IB 27
H. Population served by surface water supply 0 6 8 18

within 3 miles downstream of site
I. Population served by ground-water supply 1 6 6 18

within 3 miles of site

Subtotals 95 188

Receptors subscore (188 x factor score subtotal/maximum score subtotal) 53

II. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

1. Waste quantity ( small, medium, or large ) M = medium
2. Confidence level ( confirmed or suspected ) S = suspected
3. Hazard rating ( low, medium, or high ) H = high

Factor Subscore A (from 20 to 100 based on factor score matrix) 50

B. Apply persistence factor

Factor Subscore A x Persistence Factor = Subscore B

5 X 0.88 4

C. Apply physical state multiplier
Subscore B x Physical State Multiplier = Waste Characteristics Subscore

48 x I.N 4
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B Name of Site: South Diversion Ditch Page 2 of 2

Ill. PATWAYS
A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of IN points for

direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence
or indirect evidence exists, proceed to B.

Subscore 0

B. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water
migration. Select the highest rating and proceed to C.

Factor Multi- Factor Maximum
Rating Factor Rating plier Score Possible

(0-3) Score

1. Surface Water Migration
Distance to nearest surface water N/A 8 0 8
Net precipitation a 6 8 18
Surface erosion 2 8 16 24
Surface permeability 1 6 6 18
Rainfall intensity 2 8 16 24

Subtotals 38 84

Subscore (188 x factor score subtotal/maximum score subtotal) 45

2. Flooding N/A 1 a 8

Subscore (18 x factor score/3) N/A

3. Ground-water migration
Depth to ground water 3 8 24 24
Net precipitation 8 6 0 18
Soil permeability 2 8 16 24
Subsurface flows 1 8 8 24
Direct access to ground water 1 B 8 24

Subtotals 56 114

Subscore (188 x factor score subtotal/maximum score subtotal) 49

C. Highest pathway subscore.
Enter the highest subscore value from A, B-1, B-2 or B-3 above.

Pathways Subscore 49

t IV. WASTE MANAGEMENT PRACTICES
A. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors 53
Waste Characteristics 48
Pathways 49
Total 142 divided by 3 = 47 Bross total score

B. Apply factor for waste containment from waste management practices.
Gross total score x waste management practices factor = final score

47 x 1.8 \ 47
FINAL SCORE
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Page 1 of 2

HAZARD ASSESSMENT RATING METHOD0LOGY FORM

Name of site: POL Sludge Disposal Area No.!
Location: Adjacent to bermed POL bulk storage tanks
Date of Operation: 1958 to 1%7
Owner/Operator: Dyess AFB
Comments/Description: Disposal of PO1 tank cleaning sludges

Site Rated by: R.L.Thoem and J.R.Absalon

1. RECEPTORS
Factor Multi- Factor Maximum
Rating plier Score Possible

Rating Factor (0-3) Score

A. Population within 1,000 feet of site I 4 4 12
B. Distance to nearest well I 1 10 36
C. Lard use/zoning within I mile radius 3 3 9 9
D. Distance to installation boundary 3 6 18 18
E. Critical environments within I mile radius of site I 1 10 30
F. Water quality of nearest surface water body 1 6 6 18
S. Ground water use of uppermost aquifer 2 9 18 27
H. Population served by surface water supply 9 6 0 18

within 3 miles downstream of site
I. Population served by ground-water supply 1 6 6 18

within 3 miles of site

Subtotals 81 180

Receptors subscore (I x factor score subtotal/maximum score subtotal) 45

II. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

1. Waste quantity ( small, medium, or large ) S small
2. Confidence level ( confirmed or suspected ) C confirmed
3. Hazard rating ( low, medium, or high ) H high

Factor Subscore A (from 26 to 100 based on factor score matrix) 60

B. Apply persistence factor

Factor Subscore A x Persistence Factor = Subscore B

60 x .80 = 48

C. Apply physical state multiplier
Subscore B x Physical State Multiplier = Waste Characteristics Subscore

48 x 8.75 36
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II I. PATHWAYS
A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for

direct evidence or 8 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence
or indirect evidence exists, proceed to B.

Subscore a

B. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water
migration. Select the highest rating and proceed to C.

Factor Multi- Factor Maximum
Rating Factor Rating plier Score Possible

(0-3) Score

1. Surface Water Migration
Distance to nearest surface water 2 8 16 24
Net precipitation 0 6 0 18
Surface erosion 2 8 16 24
Surface permeability 2 6 12 18
Rainfall intensity 2 8 16 24

Subtotals 60 108

Subscore (100 x factor score subtotal/maximum score subtotal) 56

2. Flooding a I a 3

Subscore (100 x factor score/3)

3. Ground-water migration
Depth to ground water 2 B 16 24
Net precipitation 0 6 0 18
Soil permeability 1 8 8 24
Subsurface flows 8 8 8 24
Direct access to ground water 8 8 8 24

Subtotals 24 114

Subscore (100 x factor score subtotal/maximum score subtotal) 21

C. Highest pathway subscore.
Enter the highest subscore value from A, B-I, 8-2 or B-3 above.

Pathways Subscore 56

4 IV. WISTE MANI6E]ENT PkACTICS
A. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors 45
Waste Characteristics 36
Pathways 56
Total 137 divided by 3 = 46 Gross total score

B. Apply factor for waste containment from waste management practices.
Gross total score x waste management practices factor = final score

46 x 1.00 - 46g_ FIAL SCORE
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APPENDIX I

GLOSSARY OF TERMINOLOGY AND ABBREVIATIONS

ABG: Air Base Group.

ACE: Accelerated Co-pilot Enrichment

AF: Air Force.

AFB: Air Force Base.

AFESC: Air Force Engineering and Services Center.

AFFF: Aqueous Film Forming Foam, a fire extinquishing agent. AFFF
concentrates include fluorinated surfactancs plus foam stabilizers
diluted with water to a 3 to 6% solution.

AFR: Air Force Regulation.

AFRCE: Air Force Regional Civil Engineer.

Ag: Chemical symbol for silver.

AGE: Aerospace Groun1 Filaipment.

Al: Chemical symbol for aluminum.

ALLUVIUM: Materials eroded, transported and deposited by :3treams.

ALLUVIAL FAN: A fan-shaped deposit formed by a stream either where it
issues from a narrow mountain valley into a plain or broad valley, or
where a tributary stream joins a main stream.

AMS: Avionics Maintenance Squadron

ANTICLINE: A fold in which layered strata are inclined down and away
from the axes.

AROMATIC: Description of organic chemical compounds in which the carbon
atoms are arranged into a ring with special electron stability associ-
ated. Aromatic compounds are often more reactive than non-aromatics.

ARTESIAN: Ground water contained under hydrostatic pressure.

AQUICLUDE: Poorly permeable formation that impedes ground-water move-
ment and does not yield to a well or spring.
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AQUIFER: A geologic formation, group of formations, or part of a forma-
tion that is capable of yielding water to a well or spring.

AQUITARD: A geologic unit which impedes ground-water flow.

AVGAS: Aviation Gasoline.

Ba: Chemical symbol for barium.

BEDROCK: Any solid rock exposed at the surface of the earth or overlain
by unconsolidated material.

BEE: Bioenvironmental Engineer.

BES: Bioenvironmental Engineering Section.

BIOACCUMULATE: Tendency of elements or compounds to accumulate or build
up in the tissues of living organisms when they are exposed to these
elements in their environments, e.g., heavy metals.

BIODEGRADABLE: The characteristic of a substance to be broken down from
complex to simple compounds by microorganisms.

BMW: Bombardment Wing

BOWSER: A portable tank, usually under 200 gallons in capacity.

BX: Base Exchange.

CaCO 3 : Chemical symbol for calcium carbonate.

CALICHE: A soil type composed of soluble calcium salt crusts with sand,
gravel, silt or clay. It occurs as a cemented layer in semiarid and
subhumid climates on or near ground surface.

Cd: Chemical symbol for cadmium.

CE: Civil Engineering.

CERCLA: Comprehensive Environmental Response, Compensation and Liabil-
ity Act.

CES: Civil Engineering Squadron.

CIRCA: About; used to indicate an approximate date.

CLOSURE: The completion of a set of rigidly defined functions for a
hazardous waste facility no longer in operation.

CN: Chemical symbol for cyanide.
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COASTAL PLAINS: Physiographic province of the Eastern United States
characterized by a gently seaward sloping surface formed over exposed,
unconsolidated, stratified marine fluvial sediments. Typical coastal

plain features include low hills and ridges, organic deposits, flood-
plains and high water tables.

COD: Chemical Oxygen Demand, a measure of the amount of oxygen required
to oxidize organic and oxidizable inorganic compounds in water.

i COE: Corps of Engineers.

COLLUVIUM: Sediments that have moved down slope primarily under the
influence of gravity or as periodic, unchannelized flow. It frequently
includes large boulders or other fragments which contrast this matrial
to alluvium, material deposited by channelized flow which results inIsome degree of sorting according to particle size.

CONFINED AQUIFER: An aquifer bounded above and below by impermeable
strata or by geologic units of distinctly lower permeability than that

of the aquifer itself.

CONFINING UNIT: An aquitard or other poorly permeable layer which
restricts the movement of ground water.

CONTAMINATION: The degradation of natural water quality to the extent
that its usefulness is impaired; there is no implication of any specific
limits since the degree of permissible contamination depends upon the
intended end use or uses of the water.

9CONUS: Continental United States.

CPM: Counts per minute (alpha radiation measurement).

I Cr: Chemical symbol for chromium.

CSG: Combat Support Group.

Cu: Chemical symbol for copper.

jDEQPPM: Defense Environmental Quality Program Policy Memorandum

DET: Detachment.

DIP: The angle measured from the horizontal that a structural feature
makes. Structural features may include bedding, folds, faults, etc.

I Dip is measured in degrees of the vertical plane, normal to strike.

DISPOSAL FACILITY: A facility or part of a facility at which hazardous
waste is intentionally placed into or on land or water, and at which
waste will remain after closure.
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DISPOSAL OF HAZARDOUS WASTE: The discharge, deposit, injection, dump-

ing, spilling, or placing of any hazardous waste into or on land or
water so that such waste or any constituent thereof may enter the envi-

ronment or be emitted into the air or discharged into any waters, in-

cluding ground water.

DOD: Department of Defense.

DOWNGRADIENT: In the direction of decreasing hydraulic static head; the

direction in which ground water flows.

DPDO: Defense Property Disposal Office, previously included Redistri-

bution and Marketing (R&M) and Salvage.

DUMP: An uncovered land disposal site where solid and/or liquid wastes
are deposited with little or no regard for pollution control or aesthe-
tics; dumps are susceptible to open burning and are exposed to the
elements, disease vectors and scavengers.

EFFLUENT: A liquid waste discharge from a manufacturing or treatment
process, in its natural state, or partially or completely treated, that
discharges into the environment.

ELECTRICAL RESISTIVITY (ER): Specialized equipment designed to produce
an electrical current through subsurface geologic strata. The instru-
ment and the technique permit the operator to examine conditions at

specific depths below land surface. Subsurface contrasts indicative of
specific geologic or hydrologic conditions may be obtained through
correlation of the ER data with known site information such as that
provided by test borings or well construction logs.

EOD: Explosive Ordnance Disposal.

EP: Extraction Procedure, the EPA's standard laboratory procedure for

leachate generation.

EPA: U.S. Environmental Protection Agency.

EPHEM4ERAL: Short-lived or temporary.

EPHEMERAL AQUIFER: A water-bearing zone typically located near the

surface which normally contains water seasonally.

EROSION: The wearing away of land surface by wind, water, or chemical
processes.

IES: Engineering-Science, Inc.I

ESCARPMENT: A long, usually continuous cliff or relatively steep slope

facing one general direction, breaking the continuity of the land by
separating two level or gently sloping surfaces; produced by erosion or
faulting.
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FAA: Federal Aviation Administration.

FACILITY (As Applied to Hazardous Wastes): Any land and appurtenances
thereon and thereto used for the treatment, storage and/or disposal of
hazardous wastes.

FAULT: A fracture in rock along which the adjacent rock surfaces are
differentially displaced.

Fe: Chemical symbol for iron.

FLOOD PLAIN: The lowland and relatively flat areas adjoining inland and
coastal areas of the mainland and off-shore islands, including, at a
minimum, areas subject to a one percent or greater chance of flooding in
any given year.

FLOW PATH: The direction or movement of ground water as governed prin-
cipally by the hydraulic gradient.

FMS: Field Maintenance Squadron.

FPTA: Fire Protection Training Area.

GC/MS: Gas chromatograph/mass spectrophotometer, a laboratory procedure
for identifying unknown compounds.

GEOPHYSICS: (Geophysical survey) the use of one or more geophysical
instruments or methods to measure specific properties of the earth's
subsurface through indirect means. Geophysical equipment may include
electrical resistivity, geiger counter, magnetometer, metal detector,
electromagnetic conductivity, magnetic susceptibility, etc. Geophysics
seeks to provide specific measurements of the earth's magnetic field,
the electrical properties of specific geologic strata, radioactivity,
etc.

GLACIAL TILL: Unsorted and unstratified drift consisting of clay, sand,
gravel and boulders which is deposited by or underneath a glacier.

GLAUCOMITIC SAND AND GRAVEL: A mixture of sand, gravel and glaucomite,
an iron-potassium silicate mineral which imparts a green color to the
mixture. Glaucomite is geologically significant because it indicates
slow sedimentation.

GLIDE-BLOCK: A large section of a geologic unit that has separated from
the main portion of the unit due to earthquake/landslide-induced lateral
movement.

GROUND WATER: Water beneath the land surface in the saturated zone that
is under atmospheric or artesian pressure.

GROUND WATER RESERVOIR: The earth materials and the intervening open
spaces that contain ground water.
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HALF-LIFE: The time required for half the atoms present in radioactive
substance to disintegrate.

HALOGEN: The class of chemical elements including fluorine, chlorine,
bromine, and iodine.

HARDFILL: Disposal sites receiving construction debris, wood, miscel-
laneous spoil material.

HARM: Hazard Assessment Rating Methodology.

*HAZARDOUS SUBSTANCE: Under CERCLA, the definition of hazardous sub-

star-e includes:

1. All substances regulated under Paragraphs 311 and 307 of the

Clean Water Act (except oil);

2. All substances regulated under Paragraph 3001 of the Solid
Waste Disposal Act;

3. All substances regulated under Paragraph 112 of the Clean Air
Act;

4. All substances which the Administrator of EPA has acted against
under Paragraph 7 of the Toxic Substance Control Act;

5. Additional substances designated under Paragraph 102 of CERCLA.

*HAZARDOUS WASTE: As defined in RCRA, a solid waste, or couibination of

solid wastes, which because of its quantity, concentration, or physical,
chemical or infectious characteristics may cause or significantly con-

tribute to an increase in mortality or an increase in serious, irrever-
sible, or incapacitating reversible illness; or pose a substantial
present or potential hazard to human health or the environment when
improperly treated, stored, transported, or disposed of, or otherwise
managed.

HAZARDOUS WASTE GENERATION: '.he act or process of producing a hazardous
waste.

HEAVY ME TALS: Metallic elements, including the transition series, which
include many elements required for plant and animal nutrition in trace

concentrations but which become toxic at higher concentrations. t
Hg: Chemical symbol for mercury.

HQ: Headquarters.

HWAP: Hazardous Waste Accumulation Point. i
* See page 4-2 for hazardous and potentially hazardous wastes considered

in this study. Waste oil has been included in this category even though

it is not designated by Texas or USEPA regulations. I
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HYDROCARBONS: Organic chemical compounds composed of hydrogen and

carbon atoms chemically bonded. Hydrocarbons may be straight chain,
cyclic, branched chain, aromatic, or polycyclic, depending upon arrange-
ment of carbon atoms. Halogenated hydrocarbons are hydrocarbons in
which one or more hydrogen atoms has been replaced by a halogen atom.

INCOMPATIBLE WASTE: A waste unsuitable for commingling with another

waste or material because the commingling might result in generation of
extreme heat or pressure, explosion or violent reaction, fire, formation

of substances which are shock sensitive, friction sensitive, or other-
wise have the potential for reacting violently, formation of toxic

dusts, mists, fumes, and gases, volatilization of ignitable or toxic
chemicals due to heat generation in such a manner that the likelihood of
contamination of ground water or escape of the substance into the envi-
ronment is increased, any other reaction which might result in not

meeting the air, human health, and environmental standards.

INFILTRATION: The movement of water through the soil surface into the
ground.

IRP: Installation Restoration Program.

ISOPACH: Graphic presentation of geologic data, including lines of
equal unit thickness that may be based on confirmed (drill hole) data or

indirect geophysical measurement.

ISS: Information Systems Squadron

JP-4: Jet Propulsion Fuel Number Four; contains both kerosene and
gasoline fractions.

LANDFILL: A land disposal site used for disposing solid and semi-solid
materials. May refer either to a sanitary landfill or dump.

LEACHATE: A solution resulting from the separation or dissolving of

soluble or particulate constituents from solid waste or other man-placed
medium by percolation of water.

LEACHING: The process by which soluble materials in the soil, such as
nutrients, pesticide chemicals or contaminants, are washed into a lower
layer of soil or are dissolved and carried away by water.

LENTICULAR: A bed or rock stratum or body that is lens-shaped.

LINER: A continous layer of natural or man-made materials beneath or on
thu siles of a surface impoundment, landfi.ll, or landfill cell which
restricts the downward or lateral escape of hazardous waste, hazardous
waste constituents or leachate.

LITHOLOGY: The description of the physical character of a rock.

LOESS: An essentially unconsolidated unstratified cilcareous silt;
commonly homogeneous, permeable and buff to gray in color.
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m: Milli (10 -3.

MAC: Military Airlift Command.

MAGNETOMETER (MG): A device capable of measuring localized variations

in the earth's magnetic field that may be due to disturbed areas such as

backfilled trenches, buried objects, etc. Measurements may be obtained

at points located on a grid pattern so that the data can be contoured,
revealing the location, size and intensity of the suspected anomaly.

MAPS: Mobile Aerial Port Squadron

MEK: Methyl Ethyl Ketone.

METALS: See "Heavy Metals".

mgd: Million Gallons per Day.

MICRO: u (10 - 6 )

ug/ : Micrograms per liter.

mg/l: Milligrams per liter.

MMS: Munitions Maintenance Squadron

MOGAS: Motor gasoline.

Mn: Chemical symbol for manganese.

MONITORING WELL: A weli ;,ed to measure ground-water levels -nd to
obtain ground-water samples for water quality analyses. As distinguish-

ed from observation wells, monitoring wells are often designed for
longer term operations. They are constructed of materials for the

site-specific climatic, hydrogeoloqic and contaminant conditions.

MSL: Mean Sea Level.

MUNITION ITEMS: Munitions or portions of munitions having an explosive

potential.

MUNITIONS RESIDUE: Non-explosive segments of waste munitions (i.e.,

bomb casings).

MWR: Morale, Welfare and Recreation.

NCO: Non-commissioned officer.

NCOIC: Non-commissioned Officer In-Charge.

NOT: Non-destructive Inspection.
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NET PRECIPITATION: The amount of annual precipitation minus annual
evaporation.

NGVD: National Geodetic Vertical Datum of 1929. A national datum
system, tied to Mean Sea Level, but referenced primarily to land-based

I benchmarks.

Ni: Chemical symbol for nickel.

INOAA: National Oceanic and Atmospheric Administration.

NON-CALCAREOUS: Not bearing calcium carbonate (CaCO3 ) a characteristic
mineral of marine paleoenvironment.

NPDES: National Pollutant Discharge Elimination System.

OBSERVATION WELL: An informally designed cased well, open to a specific
geologic unit or formation, designed to allow the measurement of physi-
cal ground-water properties within the zone or unit of interest. Obser-

vation wells are designed to permit the measurement of water levels and
in-situ paraneters such as ground-water (flow velocity and flow direc-
tion. Not to be confused with a monitoring well, a well designed to
permit accurate ground-water quality monitoring. Monitoring wells are
constructed of materials compatible with site-specific climatic, hydro-
geol3ic and contaminant conditions, monitoring well installation and
construction is planned to have minimal impacts on apparent ground-water

quality and will often be for longer term operation compared with obser-
vation wells.

OEHL: USAF Occupational and Environmental Health Laboratory.

OIC: Officer-In-Charge.

OMS: Organizational Maintenance Squadron.

ORGANIC: Being, containing or relating to carbon compounds, especially

in which hydrogen is attached to carbon.

OSI: Office of Special Investigations.

O&G: Symbols for oil and grease.

IOUTCROP: Zone or area of exposure where a geologic unit or formation
occurs at or near land surface. "Outcrop area" is an important factor
in hydrogeologic studies as this zone usually corresponds to the point
where significant recharge occurs. When this term is used as an intran-
sitive verb: "Where the unit crops out....."

Pb: Chemical symbol for lead.

PCB: Polychlorinated Biphenyl; liquids used as a dielectrics in elec-
trical equipment.
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PD-680: Cleaning solvent; petroleum distillate, Stoddard solvent.

PERCHED WATER TABLE: A water table above a relatively impermeable zone

underlain by unsaturated rocks of sufficient permeability to allow
ground-water movement.

PERCOLATION: Movement of moisture by gravity or hydrostatic pressure
through interstices of unsaturated rock or soil.

PERMEABILITY: The relative rate of water flow through a porous medium.

The USDA, Soil Conservation Service describes permeability qualitatively
as follows:

very slow <0.06 inches/hour

slow 0.06 to 0.2 inches/hour
moderately slow 0.2 to 0.6 inches/hour
moderate 0.6 to 2.0 inches/hour
moderately rapid 2.0 to 6.0 inches/hour
rapid 6.0 to 20 inches/hour
very rapid >20 inches/hour

PERSISTENCE: As applied to chemicals, those which are very stable and
remain in the environment in their original form for an extended period
of time.

PESTICIDE: An agent used to destroy pests. Pesticides include such

specialty groups as herbicides, fungicides, insecticides, etc.

pH: Negative logarithm of hydrogen ion concentration.

PHYSIOGRAPHY: A description of the features and phenomena of nature;
same as physical geography or geomorphology.

pico: 10
- 12

PL: Public Law.

PMEL: Precision Measurement Equipment Lab.

POL: Petroleum, Oils and Lubricants.

POLLUTANT: Any introduced gas, liquid or solid that makes a resource
unfit for a specific purpose.

POLYCYCLIC COMPOUND: All compounds in which carbon atoms are arranged
into two or more rings, usually aromatic in nature.

POTENTIALLY ACTIVE FAULT: A fault along which movement has occurred
within the last 25-million years.

POTENTIOMETRIC SURFACE: The imaginery surface to which water in an
artesian aquifer would rise in tightly screened wells penetrating it.
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ppb: Parts per billion by weight.

ppm: Parts per million by weight.

PRECIPITATION: Rainfall.

QUATERNARY MATERIALS: The second period of the Cenozoic geologic era,
following the Tertiary, and including the last 2-3 million years.

RCRA: Resource Conservation and Recovery Act.

RECEPTORS: The potential impact group or resource for a waste contami-

nation source.

RECHARGE AREA: 4 surface area in which surface water or precipitation
percolates through the unsaturated zone and eventually reaches the zone
of saturation. Recharge areas may be natural or manmade.

RECHARGE: The addition of water to the ground-water system by natural
or artificial processes.

RESISTIVITY: See Electrical Resistivity

RM: Resource Management.

SAC: Strategic Air Command.

SANITARY LANDFILL: A land disposal site using an engineered method of
disposing solid wastes on land in a way that minimizes environmental
hazards.

SAPROLITE: A residual soil retaining the physical appearance or former
structure of the parent rock.

SATURATED ZONE: That part of the earth's crust in which all voids are

filled with water.

SAX'S TOXICITY: A rating method for evaluating the toxicity of chemical

materials.

SCS: U.S. Department of Agriculture Soil Conservation Service.

SEISMICITY: Pertaining to earthquakes or earth vibrations.

SLUDGE: The solid residue resulting from a manufacturing or wastewater
treatment process which also produces a liquid stream. The residue
which accumulates in liquid fuel storage tanks.

SOLID WASTE: Any garbage, refuse, or sludge from a waste treatment
plant, water supply treatment, or air pollution control facility and
other discarded material, including solid, liquid, semi-solid, or con-
tained gaseous material resulting from industrial, commercial, mining,
or agricultural operations and from community activities, but does not
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include solid or dissolved materials in domestic sewage; solid or dis-

solved materials in irrigation return flows; industrial discharges which

are point source subject to permits under Section 402 of the Federal I
Water Pollution Control Act, as amended (86 USC 880); or source, special

nuclear, or by-product material as defined by the Atomic Energy Act of

1954 (68 USC 923).

SPILL: Any unplanned release or discharge of a hazardous waste onto or
into the air, land, or water.

STORAGE OF HAZARDOUS WASTE: Containment, either on a temporary basis or

for a longer period, in such a manner as not to constitute disposal of
such hazardous waste.

STRIKE: The compass direction or trend taken by a structural feature,

such as bedding, folds, faults, etc. Strike is measured at a point when
the specific feature intersects the topographic surface.

SUPS: Supply Squadron.

TCE: Trichloroethylene, a solvent and suspected carcinogen.

TDS: Total Dissolved Solids.

TECTONIC (ally): Said of or pertaining to the forces and resulting
structural or deformational features evident in the earth's crust.
Tectonics usually deals with the broad architecture of the earth's outer
crust.

TMDE: Test Measurement and Diagnostic Equipment.

TOC: Total Organic Carbon.

TOXICITY: The ability of a material to produce injury or disease upon

exposure, ingestion, inhalation, or assimilation by a living organism.

TRANS: Transportation Squadron.

TRANSMISSIVITY: The rate at which water is transmitted through a unit

width of aquifer under a unit hydraulic gradient.

TREATMENT OF HAZARDOUS WASTE: Any method, technique, or process includ-

ing neutralization designed to change the physical, chemical, or bio- i
logical character or composition of any hazardous waste so as to neu-
tralize the waste or so as to render the waste nonhazardous.

TSD: Treatment, storage or disposal sites/methods.

UPGRADIENT: In the direction of increasing hydraulic static head; the

direction opposite to the prevailing flow of ground-water. I
US: United States.
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USAF: United States Air Force.

I USAFSS: United States Air Force Security Service.

USDA: United States Department of Agriculture.

USFWS: United States Fish and Wildlife Service.

USGS: United States Geological Survey.

USMC: United States Marine Corps.

USN: United States Navy.

WATER TABLE: Surface of a body of unconfined ground water at which the
pressure is equal to that of the atmosphere.

WETLAND: An area inundated or saturated by surface or groundwater at a
frequency and duration sufficient to support vegetation typically
adapted to saturated soil conditions.

WWTP: Wastewater Treatment Plant.

Zn: Chemical symbol for zinc.

I
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APPENDIX K

INDEX OF REFERENCES TO SITES WITH POTENTIAL

FOR ENVIRONMENTAL CONTAMINATION

AT DYESS AFB

Site References (Page Number)

Evaporation Pit/Waste 5,6,7,4-24,4-30,5-1,5-2,6-3,6-4,6-6

Storage Tank

North Diversion Ditch 5,6,8,4-3,4-27,4-28,4-30,5-1,5-2,6-3,

6-5,6-6

Fire Protection Training 5,6,8,4-18,4-30,5-1,5-2,5-3,6-5,6-6,
Area No. 2 6-7

Fire Protection Training 5,6,8,4-18,4-30,5-2,5-3,6-5,6-6,6-7

AREA NO. I

Landfill/POL Sludge Disposal 5,6,7,4-16,4-21,4-30,5-2,5-3,6-3,6-4

Area No. 2 6-6

South Diversion Ditch 5,6,4-3,4-27,4-28,4-30,5-2,5-3

POL Sludge Disposal Area No. 1 5,6,4-16,4-30,5-2,5-4
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